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(67) An apparatus which comprises a zonal isolation assembly comprising: one or more solid tubular 
members, each solid tubular member including one. or more external seals; one or more perforated 
tubular members each including radial passages coupled to the solid tubular members; and one or more 
solid tubular liners coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members; and a shoe coupled to the 
zonal isolation as8emt>ly; wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and wherein the solid 
tubular liners are formed by a radial expansion process performed within the wellbore. 
Also disclosed are m^ods and systems for isolating subterranean zones and extracting materials froiin 
producing zones. 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross Reference To Related Applications 

This applicatiGn Is a continuation-in-part of U.S. patent application serial number 
5 08/969,922» attorney docket ntmtber 25701.68, filed on 10/3/2001, that was. a 
continuation-in-part of U.S. patent application serial number 09/440,338* attorney 
docket numt>er 25791,9.02, filed ori 11/15/1999, that issued as U.S. Patent No. 
6,328,113, that dalmed the benefit of the filing dale of U.S. provisional patent 
s4)piication serial number 60/108,558, attorney docket number 25791.9, filed on 
10 1 1/16/1 998, the dlsdosinres of which are incorporated herein by reference. 

The present application is related to the following: (1) U.S. patent application serial no. 
09/454,139, attorney docket no 25791.03.02, filed on 12/3/1999, (2) U.S. patent 
application serial no. 09/510,913, attorney docket no. 25791.7.02, filed on 2/23/2000, 

» 

15 (3) U.S. patent application serial no. 09/502,350, attorney docket no. 25791.8.02, filed 
on 2/10/2000, (4) U.S. patent application serial no. 09/440,338, attorney docket no. 
25791.9.02, filed on 11/15/1999. (5) U.is. patent applicatton serial no. 09/523^460, 
attorney docket no« 25791*11.02, filed on 3/10/2000, (6) U.S. patent applk:atk)n serial 
no. 09/512^895. attorney docket no. 25791. 12.0^ Hied on 2/24/2000, (7) U.S. patent 

20 applicatton serial no. 09/511,941, attorney docket no. 25791.16.02. filed on 2/24/2000. 
(8) U.S. patent application serial no. 09/588.946, attcmey docket no. 25791.17.02. filed 
on 6/7/2000, (9) U.S. patent application serial no. 09/559,122. attorney docket no. 
25791.23.02. filed on^ 4/26/2000. (ID) PCT patent application serial no. 
PCTAJSOO/1 8635,. attorney docket no. 25791.25.02, filed on 7/9/2000. (11) U.S. 

25 provlstonal patent appllcatk)n serial no. 60/162,671, ationfiey docket no. 25791 .27, filed 
on 11/1/1999, (12) U.S. provisional patent applteation serial no. 60/154,047, attorney 
docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisional patent applicattoh serial 
no. 60/159,082, attorney docket no. 25791.34, filed on 10/12/1099, (14) U.S. 
proviskxial patent application serial no. 60/159,039. attorney docket rK>. 25791 .36, filed 

30 on 10/12/1999, (15) U.S. provisional patent applicatton serial no. 60/159,033, attorney 
docket no. 25791.37, filed on 10/12/1999. (16) U.S. provisional patent appik:ation serial, 
no. 60/212,359, attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional 
patent applicatton serial no. 60/165,228, attorney docket no. 25791.39, filed ori 
11/12/1999, (18) U.S. provistohal patent application serial no. 60/221,443, attorney 



docket no. 25791.45, filed on 7/28C000, (19) U.S. provistonal patent application serial 
no. 60/221.645, attorney docket no. 25791.46, filed on 7/28/2000. (20) U.S. provistonal 
patent applicatton serial no. 60(233.638, attorney docket no. 25791.47, filed on 
9/18/2000. (21) U.S. proviskxial patent applicatkm serial no. 60^37,334, attorney 
5 docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisional patent application serial 
no« 60^70,007, attorney docket no. 2579150. filed on 2/20/2001; (23) U.S. provisk>nal 
patent application serial no. .60/262,434, attorney docket no. 25791.51. filed on 
1/17/2001; (24) U.S. provisional patent application serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provistonal patent application serial 

10 no. 60/303,740, attorney docket no. 25791.61, filed on 7/8/2001; (26) U.S. provistonal 
patent application sertol no. 60/313,453, attorney docket no. 25791.59, filed on 
6/20/2001; (27) U.S. provisional patent application Serial no. 60/317.985, attorney 
docket no. 25791.67. fUed on 9/6/2001; (28) U.S. provisional patent iapplication serial 
no. 60/3318,386. attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 

15 utility patent applteatton serial no. 09/969,922, attorney docket no. 25791.69, filed on 
10/3/2001. the disclosures of wtitoh are incorporated herein by reference. 

Background of the Invention 

This inventton relates generally to oil and gas exptoration, and iri particular to isolating 
20 oertain subterranean zones to facilitate oil and gas exploration. 

During oil exploration, a wellbore typically traverses a number of zones within a 
subterranean formatton. Some of these subterranean zones will produce oil and gas, 
v^iie others will not Further^ it is often necessary to isolate subtenanean zones from 
25 one another In order to fadiltate the explorattor> for and production erf oil and gas. 
Existing methods for isolating subtenaneah productton zones in order to fecHitata the 
exptoratton for arKi productton of oil and gas are complex and expensive. 

The present inventton is directed to overcoming one or mc»re of the llmitattons of the 
30 existing processes for isolating subterranean zorm during oil and gjas expkiratton. 

Summary of the Invention 
According to one aspect of this present Inventton, an apparatus Is provided that 
includes a zoned Isolation asserribly Indudtng: one or more solid tubular members, each 
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soTid tubular member including one or more external seals, one or more perforated 
tubular members coupled to the solid tubular members, one or more flow control valves 
operably coupled to the perforated tubular members for controlling the flow of fluidic 
materials through the perforated tubular numbers, one or more temperature sensors 

5 operably coupled to one or more of the perforated tiilHilar members for monitoring the 
operating temperature within the perforated tubular members, one or nrare pressure 
sensors operably coupled to one or more of the perforated tut>ular numbers for 
monitoring the operating pressure within the perforated tubular members, and one or 
more flow sensors operably coupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular menrd>ers, a shoe 
coupled to the zonal isolation assembly, and a controller operably coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operatioh of 
the flow control valves. At least one of the solid tubular mernbers and the perforated 

15 tubular memt)ers are formed by a radial expansion process performed within the 
wellbore. 

« 

According to another aspect of the present inventton, a method of isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

20 includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
taver^g the first subterranean zone, poslttoning one or more perforated tubulars 
within the weHbore, the perforated tubulars traversing the second subterranean zone, 
radially expanding at least one of the primary solid tubulars and perforated tubuters 
within the weHbors, fliridldy coupling the perforated tubulars and the solid tubulars, 

25 preventing the passage (rf fluids from the flrst subterranean zone to the second 
subtenaneart zone within the wellbore extemid to the solid tubulars and perforated 
tubularsi monitoring the (9>erating temperatures, pressures, and flow rateis within one 
or more of the perforated tubulars. and controlling the flow of fluidic materials through 
the perforated tubulars as a function of the monitored operating temperatures, 

30 pressures, and flow rates. 

» ■ 

According to ano^ aspect of the present invention, a method of extracting materials 
from a producing subterranean zonie In a wellbore, at teast a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubuters 
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within the wellbore. positioning one or more perfCMrated tutHilars within the weUbore, the 
perforated tubulars travendng the producing subterranean zone, radially expanding at 
least me of the solid tubulars and the perforated tubulars within the wellbore, fiuididy 
ooupKng the solid tubulars with the casing, fiuididy coupling the perforated tubulars 

5 with the solid tubulars, fluididy isolating the produdng subtenranean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tutuilars with the produdng subterranean zone, monitoring the operating 
temperatures, pressures, ar>d flow rates within one or more of the perfbrated tubulars, 
and controlling the flow of fluidic materials through the perforated tubulars as a function 

10 of the monitored operating temperatures, pressures, and flow rates. 

According to another aspect of the present invention, a system for isolating a first 
subtenranean zone from a second subterranean zone in a wellbore Is provided that 
• indudes means for positioning one or more solid tubulars within the wellbore, the solid 

IS tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perfbrated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars arKi the solid tubulars, means for preventing the passage of fluids from the first 

20 subterranean zone to the second subtenanean zone within the wellbore external to the 
solid tubulars and perforated tubulars, means for monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perfbrated tubulars, 
and means for oohtroliing the flow of fluidic materials through the perforated tubulans as 
a function of the monitored operating temperatures, pressures, and flow rates. 

25 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subtenanean zone in a wellbore, at least a portion of the welltx^re. 
induding a casirig, is provided that indudes means for positioning one or mom solid 
titulars within the wellbore, means for positioning one or more perforated tubulars 
30 within the wellboret the performed tubulars traversing the produdng subterranean 
zone, means for radially expanding at least one of the sdid tutHilars and the perforated 
tubulars within the wellbore, means for fluididy coupling the solid tubulars the 
casing, means for fluididy coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the produdng subtenanean zone from at least one other 



subtenanean zone within the welibore, means for fluidiGly ooupltng at least one of the 
perforated tububis with the pfoducing subterranean zone, means* for nnonttoring the 
operating temperatures, pressures, and flow rates within one or more of the perforated 
tubulars. and means for oontroHing the flow of fiuidic materials through the perforated 
5 tubulars as a function of the monitored operating temperatures, pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly indudirig: one or more solid tubular members, each 
10 solid tubular member including one or ware external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 

■ 

and one or more solid tubular liners coupled to the interior surfeoes of one or more of 
the perforated tubular members for sealing at least some of the radial passages of Ihe 
perforated tubular mernbers. and a shoe coupled to the zonal isolaton assembly. At 
1 5 least one of the solid tubular members and the perforated tubular members are fonned 
by a radial expansion process perfomoed within the wellbore, and the solid tubular 
liners are fbmned by a radial expansiori process perfonned within the wellbore. 

According to another aspect of the present invention, a nnethod of isolating a first 
20 subterranean zone from a second subtenanean zone in a wellbore is provided that 
includes positioning one or more solid tubulare within the wellbore. the solid tubulara 
traversing the first subterranean zone, positioning one or more perforated tubulare 
each Induding one or more radial passages within the wellbore. the perforated tubulars 
traversing the second subtenranean zone, radially expanding at least one of the solid 
25 tubulars and perfbrated tubulare within the w^lbore» fluldidy coupling the perforated 
tubulars and the primary solid tubulare, preventing the passage of fluids from the first 
subterranean zone to the second subterrianean zone within the wellbore external to the 
primary solid tubulars and perforated tubulare, positioning one or more solid tubular 
ilnere within the interior of one or more of the perforated tubulare, and radially 

* 

30 expanding and plastically defbmiing the solid tubular linere within the interior of one or 
more of the perforated tubulare to fluldidy seal at least soma of the radial passages of 
the perfbrated tubulars. 



5 



ft 

According to another aspect of the present invention, a method of extracting nrmterials 
from a producing subterranean zone in a weUbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 
within the wellbore, positioning one or more perforated tubulars each including one or 

5 more radial passages within , the wellbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
casir^, fluidic^ coi4>lir>g the perforated tubulars with the solid tubulars, fluididy 
isolating the produdng subterranean zone from at least one other sutiterranean zone 

10 within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
procfcjdng subterranean zone, positioning one or nrx>re solid tubular liners within the 
interior of one or trwe of the perforated tubulars, and radially expanding and plastically 
deforming the soHd tubular liners within the interior of one or more of the perforated 
tubulars to fluididy seal at least some of the radial passages of the perforated tubulars. 

* 

16 

According to another aspect of the present invention, a system for isolating a first 
subtenranean zone from a second subterranean zone in a wellbore is provided that 
indudes means for positicming one or mori) solid tubulars within the wellbore, the solid 
tubulars traversing the first subtenranean zone, means for positioning one or more 

20 perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subtenranean zone, means for radially 
expanding at least one of the sofid tubulars and perforated tubulars within the wellbore, 
means for fluididy coupling the perforated tubulars and the solid tubulars. mejans for 
preventing the passage of fluids fmx\ the first subterranean zone to the second 

25 subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, arKj means for .radially expanding and 
plastically defonning the sdid tubular liners within the interior of one or more of the 
perforated tubulars to fluididy seal at least some of the radial, passages of the 

30 perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng si^rranean zone in a wedbore, at least a portion of the wellbore 
induding a casing, is provided that indudes means for positioning one or more solid 



tubuiars within the wellbore, means for positioning one or more perforated tubulars 
each including one or nrx>re radial passages within the welltx)re, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluidiciy 

5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating ttie producing subterranean 
zme from at least one other subterranean zone within the wellbore, means for fluidiciy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for positioning one or more solid tubular liners within the Interior of one or more 

10 of the perforated tubuiars, and means for radially expanding and plastically deforming 
the solid tubular liners within the interior of one or more of the perforated tubiters to 
fiuididy seal at least some of the radial passages of the peiforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 indudes a zonal isolation assembly Indudihg: one or nK>re solid tubular members, each 
solid tubular member Induding orie or mote external seals, ohe or more perforated 
tubular membere each Indudlng radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular memberB, and a 
20 shoe coupled to ttie zonal iaolatioh assembly. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zor^ from a second subterranean zone in a wellbore is provided that 
Incfcjdes positioning one or more solid tubulara within the wellbore, the solid tubulare 

25 traversing the firat subterranean mne, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
' traversing the second subterranean zone, radially expanding at least one of the solid 
tubulare and perforated tubulare within the wellbore. fluidiciy ooi4)ling the perforated 
tubulare and the primary solid tubulare, preventing the passage of fluids from the firet 

30 subtenBnean zone to the second subterranean zone within the wellbore external to the 
primary solid tubutere and perforated tubulare, sealing off an annular region within at 

■ 

least one of the perforated tubulare, and injecting a hardenable fluldlc seaHng material 
into the sealed annular regions of the perforated tubulare to seal off at least some of 
the radial passages of the perforated tubulare. 

7 



According to another aspect of the present invention, a method of extracting nmterials 
from a producing subtenBnean zone in a wellbore, at least a portion of the weilbore 
including b casing, is provided that includes positioning one or more solid tubulars 

5 within the welibore. positioning one or more perforated tutnilars each induding one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars wittiin the welibore, fluididy doupling the solid tubulars with the 
oasbftg, fluididy cpupling the perforated tubulars with the sdki tubulars, fluididy 

10 isolating the produdng subterranean zone from at least one other subterranean zone 
within the welibore, fluididy coupling at least one of the perforated tubiilars with the 
produdng subtenranean zone, sealing off an annular region within at least one of the 
perforated tubulars, and injecting a hardenable fluidic seating material into the seated 
annular regions of the perforated tubulars to seal off at least some of the radial 

15 passages of the perforated tubulars. 

Aooording to another aspect of the prasent invention, a system for isdating a first 
subterranean zone ffrorn a second subtenranean zone in a welibore is provided that 
Indudes means for positioning one or more solid tubulars within the welibore, the sdid 

20 tubulars traversing the first subtenranean zone, means for positioning one or worn 
perforated tubulars each induding one or more radial passages within the welibore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at teast one of the solid tubulars and perforated tubulars within the welibore, 
means for fluididy coupHng the perforated tubulars and- the solid tubulars, means for 

25 preventing the passage of fluids flrom the first subterranean zone to the second 
subterranean zone within the weHbore external to the primary solid tubulars and 
perforated tubuiars, means for sealing off an annular region within at least one of the 
perforated tubuters. and means for injecting a hardenable fluidic sealing material into 
the sealed annular regions of the perforated tutHJiars to. seal off at least some of the 

30 radial passages of the perforated tubulars. 

« 

According to arK)ther aspect of the present invention, a system for extracting materials 
from a pnxiudng subterranean zone in a welibore, at least a portion of the welibore 
induding a casing, is provided that indudes means for positioning one or nnore solid 



ft 

tubulars within the wellbore, means for positioning one or nnore perforated tubulars 
each including one or more radial passages within the wellbore. the perforated tubulars 
traversing the producing subtanranean zone, means for radialty expanding at least one 
of the solid tuk^ulars and the perforated tut)ulars within the wellbore, means for fiuididy 

5 coupling the solid tubulars with the casing^ means for fluididy coupling the perforated 
tubutars with the solid tubulars, means for fluididy isolating the produdng subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for sealing off an annular regicm within at least one of the perforated tubulars, 

10 and means for injecting a hardenabie fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

According to another asped of the present Invention, an apparatus is provided that 
15 indudes a zonal isolation assembly positioned within a wellbdre that traverses a 
subterranean fonnation induding: one or more sdid tubular members, each solid 
tubular member induding one or rfiore external seals, one or more perforated tubular 
members coupled to the solid tut)ular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
20 tubular members are fbmned by a radial expansion process performed within the 
wellbore, and at least one of the perforated tubular members are radially expanded into 
intimate contact with the subtenranean formation. 

According to another aspect of the present invention, a method of isolating a first 
25 subtenwiean zone from a second subtanranean. zone In a wellbore is provided that 
indudes positioning one or more sdid tubulars within the weHbore, the solid tubulara 
traversing the first subterranean zone, positionirig one or more perforated tubulars 
wittiin the wellbore each induding one or more radial passages, the perforated tubulars 
traversing the second si^terranean zone, radially expanding at least one of the prfmAy 
30 solid tubulars and perforated, tubulars within the wellbore, radially expanding at least 
one of the perforated tubulars into intinnate contad )Mth the second subterranean zone, 
flukJidy coupling the perforated tubulars and the solid tubulars, and preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the solid tubulars and perforated tubulars. 

9 



Aooording to another aspect of the present invention, a method of extracting materials 
from a producing sutKenanean zone in a weiltiore, at least a portion of the wellt)ore 
including a casing* is provided that includes positioning one or more solid tulHJiars 

5 within the wellt)ore, positioning one dr more perforated tutnilars within the wellbore 
each indudirtg one or nK>re radial passages* the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars withir) the wellbore, radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subterranean mne, fluidicly 

10 coupling the solid tubulars with the casing, fluidicly coupling the perforated tubuiars 
With the solid tubulars* fluidicly isolating the produdng subtenranean zone from at least 
one other subterranean zone within the wellbore, and fluldidy coupling at least one of 
the perforated tubulars with the producing subtenanean zone. 

■ 

• 

15 According to another aspect of the present invention, a system for isolating a first 
subtenanean zone from a secorMj subterranean zone in a wellbore is provided that 
includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each including one or mom radial passages, the 

20 perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for radially expanding at lee^t one of the perforated tubulars into intimate 
contact with the second subtenanean zone, means for fluidicly coupling the perforated 
tubuiars and the solid tubulars^ and means for preventing the passage of fluids from the 

25 fffst subterranean zone to the second subterranean zone within the wellbore extemal to 
the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone In a vi^libore, at least a portion erf, the wellbore 
30 including a casing, is provided that iridudes means for positioning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
within the wellbore each tnciudirig one or more radial openings, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for radially 

10 . . 




expanding at least one of the perforated tubulars into intimate contact ^Arith the 
producing subterranean zone, means for flutdidy coupling the solid tubulars with the 
casing, means for flutdidy coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the producing subterranean zone from at least one other 
5 subtenranean zone within the wellbore, and means for flutdidy coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly positioned within a wellbore that traverses a 

10 subterranean fonnation and indudes a perforated wellbore casing, including: one or 
more solid tubular members, each sdid tubular member induding one or more external 
seals, one or nrxve perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the ronal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process performed within the wellbore, and at feast one of the perforated tubular 
members are radially expanded into intimate contact with the perforated wellbore 
casing. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone in a wellbore that indudes a 
perforated casing that traverses the second subtenranean zone, is provided that 
indudes positioning one or more sdid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positionbig one or more perforated tubulars 
within the wellbore each induding one or mora radial passages, the perforated tubulars 
25 traversing the second subterranean zone, radially expanding at least one of the primary 
solid tubulars and perforated tubulars within the wellbore, radially expanding at least 
one of the perforated tubulars into intimate contad with the perforated casing, fluididy 
coupling the perforated tubulars and the sdid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone vyithin the 
30 wellbore external to the solid tubulars and perforated tubulars. 

According to another asped of the present invention, a method of extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
induding a. casing and a perforated casing that traverses the produdng subterranean 



zone, is providecl that includes positioning oiie or more solid tubuiars within the 
wellbore. positioning one or more perforated tubuiars within the weittx)re each including 
one or more radial passages, the perforated tubuiars traversing the producing 
subterranean zone, radially expanding at least one of the solid tutujiars and the 

5 perforated tubuiars wittiin the weUbore, radially expanding at least one of the perforated 
tubuiars into intimate contact with the perforated casjng, fluididy coupling the solid 
tubuiars with the casing, fluidiciy coupling the perforated tubuiars with the solid 
tubuiars, fluidiciy isolating the producing subtenanean zone from at least one other 
subterranean zone within the weUbore, and fluidiciy coupling at least one of the 

10 perforated tubuiars with the producing subtenanean zone. 

According to another aspect of the present inverition, a system for isolattng a first 
subterranean zone from a second subterranean zone In a weilbore that includes a 
perforated casing that traverses the second subterranean zone» is provided that 

15 Includes means for positionirig one or more solid tubuiars within the weilbore. the solid 
tubuiars traversing the first subterranean zone, means for positioning one or more 
perforated tubuiars within the weilbore each including one or more radial passages, the 
perforated tubuiars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulgrs and perforated tubuiars within ttie weilbore. 

20 means for radially expanding at least one of the perfcxated tubuiars into intimate 
contact with the perforated casing, means for fluidiciy coupling the perforated tubuiars 
and the solid tubuiars. and means for preventhg the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the weilbore external to the 
solid tubuiars and perforated tubuiars. 

25 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone In a weilbore. at least a portion of the wellt)ore 
including a casing and a perforated casing that traverses the producing subtenanean 
zone, that Includes means for positioning one or more solid tubuiars within the 
30 weilbore, means ft>r positioning one or nrxxe perforated tubuiars within the weilbore 
each including one or more radial openings, the perforated tubuiars traversing the 
producing subtenrariean zone, means for radially e^q^nding at least one of the soHd 
tut)ulars and the perforated tubulms within the weilbore. means for radially expanding 
at least one of the perforated tubuiars into intiirate contact with the perforated casing. 



means for fluidiciy coupling the solid tubulars with the casing, nieans for fluidiciy 
coupling the perforated tubulars with the solid tubulars, nieans for fluidldy isolating the 
produdng subtenranean zone from at least one other sukyterranean zone within the 
welRxra, and means fcM* fluididy coupling at least one of the perforated tubulars with 
5 the producing subtenanean zone. 

• 

According to another aspect of the present invention, an apparatus is provide that 
includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular member including one or. more extennal seals, one or nyote perforated 

1 0 tubular members each including radial passages coupled to the solid tubular members, 
and one or more perforated tubular finers each Including one or more radial passage 
coupled to the Interior surfaces of one or more of the perforated tubular memt>ers, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
menders and the perforated tubular members are formed by a radial expansion 

15 process perfbnrad within the wellbore, and the perforated tubular liners are fornied by 
a radial expansion process perfonned within the wellbore. 

According to another aspect of the present invention, a nrathod of isolating a first 
subtenanean zone from a second subterranean zone in a wellbore is provided that 

20 includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenranean zone, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subtenBnean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluidiciy coupling the perforated 

25 tubulars and the pririfiary solid tubulars, preventing the passage of fluids from the first 
sid)terranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, positidning one or more perforated 
tubular liners v^in the interior of one or mors of the perforated tubulars, and radially 
expanding arvl plastically defonrrring the perforated tubular liners within the interior of 

30 one or more of the perforated tubulars. 

.V * * 

m 

According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a weltborB, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 
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within the welibore, petitioning one or more perforated tubuiars each including one or 
more radial passages within the welibore, the perforated tubuiars traversing the 
producing subtenranean zone, radially expanding at least one of the solid tubuiars and 
the perforated tubuiars wHhin the welibore, fluMidy coupling the solid tubuiars with the 

5 casing, fiwdkltf coupling the perforated tubuiars with the solid tubuiars, fluididy 
isolating the produdng subterranean zone from at least one other subtenranean zone 
witMn the welibore, fluididy coupling at toast one of the perforated tubuiars with the 
produdng subterranean zone, positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubuiars, and radially expanding and 

10 piasticalty deforming the perforated tubular liners within the interior of one or more of 
the perforated tubuiars. 

According to another aspect of the present invention, a system for isolating a first 
sutrten^tfiean zone from a second subterranean zone in a welibore is provided that 

15 indudes rneans for positioning one or more solid tubuiars within the welibore, the solid 
tubuiars traversing the first subterranean zone, means for positioning one or more 
perforated tubuiars each induding one or more radial passages within the welibore, the 
perforated tubuiars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubuters within the wellbdre, 

20 means for fluidicly coupling the perforated tubuiars and the solid tubuiars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subtenranean zone within the welibore external to the primary solid tubuiars and 
perforated tubuiars, means for posiflonihg one or more perforated tubular liners within 
the interior of one or mors of ttie perforated tubuters, and means for radiaiiy expanding 

25 and piastlcaDy deforming the (^rforated tubular liners within the interior of one or more 
of the perforated tubuters. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a weitt>ore, at least a portton of the welibore 
30 induding a casing, is provided that indudes means for positioning one or more soRd 
tubuiars within the weiltx)re, means for positioning one or more perforated tubuiars 
each induding one or nriore radial passages within the welibore* the perforated tubuters 
traversing the produdng subtenranean zone, means for radtelly expanding at least one 
of the solid tubuters and the perforated tubuiars within the welibore, means for fluididy 



coupling the solid tubulars with the casing, means for fluidldy coupling the prorated 
tubulars with the solid tubulars* means for flukJidy isolating the producing subterranean 
zone from at least one other subterranean zone wittiin the wellbore. means for fluididy 
coupling at least one of the perforated tubulars with the producing subterranean ^ne, 
5 means for positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars, and nneans for radially expanding and plastically 
deforming the perforated tubular liners within the interior of one or more of the 
perforated tubulars. 

10 Aooording to another aspect of the present Invention, an apparatus is provided that 
includes a zonal Isolation assembly indudtng: one or more solid tubular memk)ers, each 
solid tubular member including pr^e or more external seals, two or more perforated 
tubular members each induding radial passages coupled to the sdid tubular members, 
and one or more one-way valves for oontroUably fluididy coupling the perforated 

15 tubular memt^ers, and a shoe coupled to the zonal isolation assembly. At least one of 
the soBd tubular members and the perforated tubular members are formed by a radial 
expansion process performed within the WBlbore. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone having a plurality of produdng 
zones in a wellbore Is provided that Indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subtenanean zone. positionirig 
two or more perforated tubulars each induding one or mors radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
25 expanding at least one of the soKd tubulars and perforated tiAMilars within the wellbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 
within the wellt)ore external to the primary solid tubulars and perforated tubulars, and 
preventihg fluids from passing from one of the produdng zones that has not been 
30 depleted to one of the produdrtg zones that has been depleted. 

According to anottier aspect of the present invention, a method of extracting materials 
from a welit>ore having a plurality of produdng subterranean zpnes^ at least a portion of 
the wellbore induding a casing, is provided that indudes positionir^ one or more solid 

15 



tubulars within the wellbore, positioning two or more perforated tubulars each including 
one or more radial passages within the wellttore, the perforated tubulars traversing the 
producing subterranean zones, radially expanding at least one of the solid tubulars and 
the peffbrated tubulars within the wellbore. fluidicty coupling the solid tubulars with the 

5 casing; fluidtely coupling the perforated tubulars with the solid tubulars, flutdiqiy 
isolating the producing subterranean zone from at least one other suiiterranean axie 
within the weRIXMe. fiuididy coupling at least one of the perforated tukMilars with the 
producing subterranean zone, preventing fluids from passing from one of the producing 
zones that has not been depleted to one of the producing zones that has been 

10 depleted. 

According to another aspect of the imsent invention, a system for isolating a first 
subterranean zone from a second subterranean zone having a plurality of producing 
zones in a wellbore is provided that includes means for positioning one or more solid 

15 tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforatjed tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean »ne, means for radially expanding at least one of the solid tubutars and 
perforated tubulars within the wellbore, means for fluldiciy coupling the perfcxated 

20 tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for preventing fluids from passing from one of the producing zones that has 

25 not been depleted lo one of the producing zones that has been depleted. 

* 

According to anottier aspect of the present invention, a system for extracting materials 
from a plurality 61 producing subterranean zones in a wellbore, at least a portion of the 
weHbora including a casing, is provided that includes means for positioning one or 
30 mora soi\6 tubulars within the wellbore, means for positioning one or more perforated 
tidHilarB each including one or mora radial passages within the wellbore, the perfixHted 
tiAularB traversing the producing subterranean zones, means for radially expanding at 
least one of the solid tubulars and the perforated tutnilars within the welltx>re, means 
for fiuidicly coupling the solid tubulars with the casing, means for fluididy coupling the 



perforated tubulars with the solid tubulars, means for fluididy isolating the producing 

• 

subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for positioning one or more perforated tubular liriers within 
5 the interior of one or more of the perforated tubulars, and means for preventing fluids 
from passing frorri one of the produdng zones that has not been depleted to one of the 
producing zones that has been depleted. 

According to another aspect of the present Invention, an apparatus for extracting 
10 geothermal energy from a subterranean formation containing a source of geothermal 
energy Is provided that includes a zonal isolation assembly positioned within the 
subterranean fonmation including: one or more solid tutHJlar members, each solid 
tubular member including one or more external seals, one or more perforated tubular 
memt>ers each Including radial passages coupled to the solid tubular members, and. 
15 one or more perforated tubular liners eadi including one or nnxe radial passages 
coupled to the interior surfaces of one or more of the perforated tubular nDembers, and 
a shoe coupled to the ronal isolation assembly. At least one of the solid tubular 
mehnbers and the perforated tubular members are fonned by a radial expansion 
process performetd within the wellbore. 

20 

According to another aspect of the present Invention, a method of isolating a firet 
subtanrartean zone from a second subterranean zone including a source of geothermal 
energy In a wellbore is provided that includes positioning one or more sdld tukHJiars 
within the wellbore. the soDd tubulars traversing the first subtenranean zone, positioning 

25 one or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of 'the solid tubulars and perforated tubulars within the wellbore, 
fluMiciy coupling the perforated tubulars and the primary 3cm tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 

30 within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liriers within ttie interior of one or more of 
the perforated tubulars, and radially expanding and plasticaily deforming the perforated 
tubular liners within the interior of one or more of the perforated tubulars. 



According to another aspect of the . present invention* a method of extracting 
geothermial energy from a subterranean geothermal zone in a wellbore, at least a 
portion of the vvelttK>re indudtng a casing, is provided that includes positioning one or 
more sdid tutuilars within the welllxxe, posittoning one or more perforated tubulars 
5 each including one or rriore radial passs^s within, the weilbore. the perforated tubulars 
traversing the siAterranean geothermal zone, radiaHy expanding at least one of the 
solid tubulars and the perforated tubulars within the wellbore. fluidldy coupling the solid 
tubulars with the casing, fiuididy coupling the perforated tubulars with the solid . 
. tubulars, fluididy isolating the subterranean geothennal zone from at least one other 
10 subterranean zone within the wellbore, and fluididy coupling at least one of the 
perforated tubulars with the subterranean geothennal zone. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second geothermal subtenanean zone in a wellbore is 

IS provided that indudes means for positidning one or nrx>re sdid tubulars within the 
wellbore, the solid tutHJlars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the weMbore, the perforated tubulars traversb)g the second geothennal 
subterranean zone, WGans for radially expanding at least one of the solid tubulars and 

20 perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 
first subtenranean zone to the second geothennal subterranean zone within the 
welUx>re external to the primary solid hibulars and perforated tubulars. 

25 Acoordirig to another asped of the present invention, a system for extracting 
geothermal energy from a subterranean geothermal zone in a wellbore, at least a 
portion of the welibore induding a casing, is provided that includes mearts for 

0 

positioning one or more solid tubulars within the wellbore, means for positioning one or 
mora perforated tubulars each induding one or more radial passages within the 
30 weiltKNre, the perforated tubulars traversing the subterranean geothennal zone, means 
for radially expanding at least one of the sdid tubulars and the perforated tubulars 
within the wellbore, means for fluididy coupling the sdid tubulars with the casing, 
means for fluididy coupling the perforated tubulars with the sdid tubulars, means for 
fluididy isolating the subterrar^an geothermal zone from at least one other 



subtafranean zone within the wellbore. and means for fluidtdy coupling at least one of 
the perforated tutHilars with the subterranean geothemial zone. 

According to another aspect of the present invention, ah apparatus is provided that 
S includes a zonal Isolation assembly including: one or more solid tubular memt>ers, each 
solid tubular member including one or more extemai seals, one or more perforated 
tubular members each hduding one or more radial passajges coupled to the solid 
tubular members, arid a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are formed by a radial 
10 expansion process performed within the wellbore, and the radial passage of at least 
one of ttie perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to another aspect of the present Invention, a method of isdafing a first 
15 subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or nn^re perforated tubulars 
within the wellbore each Including one or more radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars within the wellbore, fluididy coupling the 
perforated tubulars and the solid tutujlars, preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore extemai to 
the solid tubulars and perforated tubulars, and cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tubulars within the. wellbore. 

According to another aspect of the present inventfon, a method of extracting materials 
from a producing subtenanean zone In a wellbore, at least a portion of the wellbore 
including a casing, is provided that Includes positioning one or mcve solid tubulars 

* 

30 within the wellbore. positioning one or more perforated tubulars within the wellbore 
each including one or more radial passages, the perforated tubulars traversing the 
producing sutsterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars ¥vithin the wellbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fiuidfdy 

19 
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isolating the producing subterranean zone from at least one dther subterranean zone 
within the wellbore, fluidicty coupling at least one of the perforated tubulars with the 
producing subterranean zone, monftortng the operating temperatures, pressures, and 
flow rates within one or more of the perforated tubulars. arid cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the weiibore. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

10 includes means for positioning one or more solid tubulars within the weiibore. the solid 
tubulars traversing the first subtenranean zone, means for positioning orvs or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tidnjlars within the wellborB» 

15 means for fluldidy coupling the perforated tubulars and the solid tubuiars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone v^in the wellbore external to the solid tubulars and perforated 
tubulars. arKi means for cleaning materials from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 

20 wellt>ore. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subtenanean zone in a wellbore. at least a portion of the wellbore 
including a casing., is provided that includes means for positioning one or more solid 

25 tubulars within the wellbore, means for positioning one or more perforated tubulars 
within the weiibore each including one or more radial passages, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the soBd tubulars and the perforated tubulars within the wellbore, means for fiuidiciy 
coupling the solid tubulars with the casing, means for fiuidiciy coupBng the perforated 

30 tubulars with the solid tubulars, means for fiuidiciy isolating the producing subterranean 
zone from at least one ottier subterranean zone witiiin the wetttx)re, means for fluidicty 
coupling at least one of the perforated tubulars with the producing sutslerranean zone, 
and means for cleaning materials from the radial passages of at least one of the 

20 



perforated tubulars by further radial expansbn of the perforated tubulars within the 
weUbore. 

Brief Description of the Drawings 

FIG. 1 is a fragmentary cross-sectional view illustrating the isolation of subterranean 
5 zones. 

Fig. 2a is a cross sectional illustration of the plaoement of an illustrative embodiment of 
a system for isolating subtenanean zones within a borehole. 

10 Fig. 2b is a cross secUonai illustratioh of the system of Fig. 2a during the irijection of a 
fluidic material into the tubular support member. 

' F^. 2c is a cross sectional Illustration of the system of Fig. 2b while pulling the tubular 
expansion cone out of the Mllbore. 

15 

Fig. 2d is . a cross sediohal illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulted out of the wentx>re. 

Fig. 3 is a cn)ss sectional illustration of an illustrative embodiment of the expandable 
20 tut>ular members erf the system of Fig. 2a. 

Fig. 4 is a flow chart illustration of an illustrative embodinient of a method for 
manufacturing the expandable tubular member of Fig. 3. 

25 Fig. Sa Is a cross sectional illustration of an illustrative embodiment of the upsetting of 
the ends of a tubular member. 

Fig. 5b is a cross sectional Illustration of the expandable tubular mennber of Rg. 5a 
after radially expanding and plastically defonning the ends of the expandable tubular 
30 member. 

« * 

Fig. 5c Is a cross sectional IHistration of the expandable tubular member of Fig. 5b 
after fcmning threaded connections on the ends of the expandable tubular member. 

21 



Fig. 5d is a cross sectional illustration of the expandable tubular nnember of Fig. 5c 
after coupling sealing members to the exterior surface of the Intemnediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a cross-siecfional illustration of an exemplary emtx)diment of a tubular, 
expansion cone. 

Fig. 7 is a ooss-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

10 

Fig. 8 is a fragmentary cross sectional iilustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 . 

Fig. 9 is a fragmentary cross secOonai iilustration of an embodiment of a method for 
15 lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with a solid tubular Hrier. 

Rg. 10 is a fragmentary cross sectional illustration of an embodiment of a method for 
sealing one of the perforated tubular members of the system for isolating subterranean 
20 zones of Fig. 1 with a hardenable fluidic sealing material. 

Hg. 1 1 is a fragmentary cross sedional illustration of an embodiment of a mettiod for 
oouplir)g one of the perforated tutnilar members of tlie system for isolating 
subtenmean zones of Fig. 1 with the surrounding subterranean formation. 

25 

Fig. 12 is a fragnnentary cross sectional iilustration of an emt>odiment of a method for 
coupling one of the perforated tubular menibers of the system for isolating 
subterranean zones of Fig. 1 with a surrounding perforated weiltiore casing. 

30 Fig. 13 is a fragmentery cross sectional illustration of an embodiment of a method for 
lining one of the perforated tubular menibers of the system for isolating subtenanean 
zones of Fig. 1 with another perforated tubular member. 
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Fig. 14 is a fragmentary ooss sectional Ulustration of an alternative emtxxliment of the 
system for isolating subterranean zones of Fig. 1 that includes a one-way valve for 
preventing flow from a produdng zone into a depleted zone. 

5 Fig. 15 is a fragmentary cross sectional illustration of an alternative emt)odiment of the 
s^tsm for Isolating subterranean zones of Fig. Iln which tlie system is used to extract 
geolhermal energy from a sul>terranean geothermal zone. 

Detailed Description of the Illustrative Emiiodlments 

10 An apparatus and method for isolating one or rTK>re subterranean zones from one or 
more other subterranean zones Is provided. The apparatus and rnethod pennlts a 
producing zone to be isolated from a nonprodudng zone u$ing a combination of solid 
and slotted tubulars. In the production mode, the teachings of the present disclosure 
may be used in combination with conventional, well Imown, production completion 

15 equipment and methods using a series of packers, solid tubing, perforated tubing, and 
slidbig sleeves, which will be inserted into the disclosed aK>aratus to permit the 
conruningyng and/or isolation of the subterranean zones from each oth»r. 

Referring to Fig. 1. a wellbore 105 including a casing 110 are positioned in a 
20 subtenranean fonnatlon 115. The subtenanean formation 115 includes a number of 
productive and non-productive zones*, including a water zone 120 and a targeted oil 
sand zone 125. During exploration of the subtenranean fonmation 115, the weltt)ore 
105 may be extended in a well known manner to traverse the various productive and 
non-productive zones, including the water zone 120 and the targeted oil sand zone 
25 125. 

In a prefened embodiment, in order to fluididy isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 is provkJed that includes one or more 
sedUons of solM casing 135, one or more external seals 140, one or more sections of 
30 perforetad casing 145, one or more Intermediate eectk)ns of solid casing 150, and a 
soSd shoe 155. In several exemplary embodiments, the perforated casir^ 145 includes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other materials 
from one end of the solid casing 135 to the other end of the solid casing 135. The solid 
casing 135 may comprise any numt)er of oonventibnal commercially available sections 
of solid tubular casing such as, for example, dlfield tubulars fabricated from chromium 
5 steel or fiberglass. In a preferred embodiment, the solid casing 135 comprises olITield 
tubulars available from various foreign and domestic steel mills. 

The solid casing 135 is preferably coupled to the casing 110. The soHd casing 135 
may be coupled to the casir^g 110 using any number of conventional commercially 
10 availat>ie processes such as, for example, welding, slotted and expandable connedors, 
or expandable solid connectors. In a prefsrred embodiment, the solid casing 135 is 
coupled to the casing 1 10 by using expandable solid connectors. The solid casing 135 
may comprise a plurality of such solid casing 1 35. 

15 The soBd casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional oommerdaily available processes such as, for example, welding, or 
slotted and expandable connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

In a prefened embodiment, the casing 135 includes one nK>re valve members 160 for 
controlling the flow of fluids and other materials within the interior region of the casing 
135. In an alternative embodiment, during the production mode of operation, an 
intemal tubular string with various arrangements of packers, perforated tubing, sliding 
25 sleeves, and valves may be employed within the apparatus to provide various options 
for oommingiing and isolating subterranean zones from each other while providing a 
fluid path to the surfiace.. 

In a particularly preferred embodiment, the casing 135 Is placed into the wellbore 105 
30 by expanding the casing 135 in the radial direction into intimate contact with the intertor 
walls of the wellbore 105. The casing 135 may be expanded in the radial direction 
using any numt^er of oonventiorial comnrierdally available methods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 t)etween the solid casings 135 and 150 and the welibore 105. The seals 
140 may comprise any number of conventional oommerdaity available seafing 
materials suitable for sealing a casing in a wellbore such as, for example, lead, rubber 

5 orepoxy. In a preferred embodiment* the seals 140 oornprise Stratalok epoxy nr^terial 
avallabie from Halliburton Energy Sen/ices. The perforated cadng 145 permits fluids 
and other materials to pass into and out of the interior of the perfmited casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subterranean zone within a subterranean formation. The perforated 

10 casing 145 may comprise any number of conventional oommercialiy available sections 
of sicrtled tutHilar casing. In a preferr^ embodsment, the perforated casing 145 
comprises expandable slotted tubular casing available from Petroline in Aberdeen, 
Scotland. In a particulariy preferred embodiment, the perforated casing 145 comprises 
expandatrie slotted sartdscreen tubular casing available from PetroUne in Aberdeen, 

* 

15 Scotland. 

The perforated casing 145 Is preferably coupled to one or more solid casing 135. The 
perforated casing 145 nnay be coupled to the solid casing 135 using any number of 
conventional commercially available processes such as. for example, welding, or 
20 slotted or solid expandable connectors. In a preferred embodiment, the perforated 
casing 145 is coupled to the solid casing 1 35 by expandable solid connectors. 

The perforated casing 145 is pr6ferat>ly coupled to one or more intermediate solid 
casings 150. The peri[otated casing 145 may be coupled to tfie Intermediate solid 
25 casing 150 using any number of conventional commercially available processes such 
as, for example, welding or expandable solid or slotted connectors. In a preferred 
embodiment, the perforated casing 145 is coupled to the intermediate solid casing 150 
expandat>le solid connectorB. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 uslrijg any number of 
conventional oommercialiy available prooesses such as, for example, welding or 
expandable solid or slotted connectors. In a preferred embodiment, the last perforated 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 
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In an alternative emtxxlknent, the shoe 155 is coupled directly to the last one oT the 
intermediate solid casings 150. 

5 In a preferred embodiment the perforated casings 145 are positioned within the 
welIt)ore 105 by expanding the perforated casings 145 in a radial direction into intimate 
contact with the interior walls of the weKbore 105. The perforated casings 145 may be 
expanded in a radial direction using any number of conventional commercially available 
processes, 

10 

The intermediate solid casing 150 permits fluids and other materials to pass between 
adjacent perforated casings 145. The intermediate solid casing ISO may comprise 
any number of conventional commercially available sections of solid tubular casing 
such as, for example, oilfield tubulars fobricated from chromium steel or fiberglass. An 
IS a preferred embodiment, the intermediate solid casing 150 comprises oilfield tubulars 
avaitebie from foreign and domestic steel mills. 

The intermediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intemiediate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventional commerdaliy available 
processes such as, for example, welding, or solid or stotted expandable connectors. In 
a preferred embodiment, the Intermediate solid casing 150 is coupled to the peribrated 
casing 145 by expandable solid connectors. The intermediate solid casing 150 may 
comprise a plurality of such intermediate solid casing ISO. 

25 

in a prefened embodiment, the each intemnediate solid casing 150 includes one more 
' valve members 170 for controlling the flow of fluids and other materials within the 
interior region of the intermedtote casing 150. In an attemative embodiment, as will be 
recognized by personis having ordinary sidll In the art and the benefit of the present 
30 disclosure, during the productton nKxle of operation, an internal tubular string with 
various OTangements of packers, perforated tubing, sliding sleeves, and valves may be 
employed within the apparatus to provide vartous options for commingDng and isolating 
subterranean zones from each other white providing a fluid path to the surface. 
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In a particulariy preferred embodiment, the mterntediate casing 150 is placed into the 
wellbora 105 by expanding the Intenmedbte casing 150 in the radial direction into 
Intimate contact with the interior walis of ttie welllx>re 105. The intermediate casing 
150 may be expartded in the radial direction using any number of oonventional 
5 oommerdally availat>le methods. 

In an alternative embodiment* one or more of the intermediate solid casings 150 may 
be omitted. In an altemativa preferred embodiment, one or more of the perforated 
casings 145 are provided with one or more seals 140. 

10 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show 150. The shoe 
150 may comprise any number <rf oonventional commercially available shoes suitable 
for use in a wellbore such as, for example, cement filled shoe, or an aluminum or 
15 composite shoe. In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe avallabie from Halliburton. In a preferr^ embodiment, the shoe 155 is selected 
to provide sufficient strength In compression and tension to permit the use of high 
capacity produptlon and exploration tools. 

20 In a parUcuiarly prefenred embodiment, the apparatus 130 includes a plurality of solid 
casings 135, a plunsility of seals 140*, a plurality of perforated casings 145, a plurality of 
intermediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
may comprise one or more solid casjngs 135, ea6h with one or mors valve members 
160. n perforated casings 145. n-1 intermediate soikJ casings 150. each vMi one or 

25 mwe valve nnentbers 170, and a shoe 155. 

During operation of the apparatus 130, oil and gas may be controllabty produced from 
the targeted oil sand zone 125 using the perforated casings 145. The ci\ and gas may 
then be transported to a surface location using the solid casing 135. The use of 
30 intenmediate solid casings 150 with valve members 170 permits isolated sections of the 
zone 125 to be selectively Isolated for production. The seals 140 permit the zone 125 
to be fluididy isolated from the zone 120. The seals 140 further permits isolated 
sections of the zone 125 to be fluididy isolated from each other: In this manner, the 
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apparatus 130 permits unwanted and/or non-productive subterranean zones to be 
fluididy isolated. 

In mi attemative embodiment, as will be recognized by persons having ordinary skill in 
5 the art and also having the benefit of the present disclosure, during the production 
mode of operation, an intemal tubular string with various anangements of packers, 
perforated tut>ing. slkllng sleeves, and valves may be emptoyed within the apparatus to 
provide vartous options for commingling and isolating subterranean zones from each 
other while provkling a fluM path to the surface. 

10 

In several attemative enrftodiments, the solkl casing 135, the perforated casings 145, 
the intermediate sections of solid casing ISO, and/or the solid shoe 155 are radially 
expanded and plastically defonned within the weUbore 105 in a conventk)rial manner 
and/or using one or more of the methods and apparatus disclosed in one or more of 

15 the foliowing: (1) U.S. patent applteatkm serial no. 09/454,139, attorney docket no. 
25791.03.02. filed on 12/3/11999. (2) U.S. patent applicatk)n serial no. 09/510,913. 
attorney docket no. 257917.02, filed on 2/23/2000, (3) U.S. patent appltoation serial 
no. 06/502,350,' attorney docket no. 25791 .8.(^ filed on 2/10/2000, (4) U.S. patent 
applicatkm serial no. 08/440.338, attomey docket no. 25791.9.02, filed on 11/15/1999. 

20 (5) U.S. patent application serial no. 09/523,460, attomey docket no. 25791.1 1.02. filed 
on 3/10/2000, (6) U.S. patent application serial no. 09^12,895, attomey docket no. 
25791.12.02. filed on 2/24/2000. (7) U.S. patent applteation serial no. 09/511.941. 
attomey docket no. 25791.16.02. filed on 2/24/2000. (8) U.S. patent application serial 
no. 09/588,946. attomey docket no. 25791.17.02. filed on 6/7/2000. (9) U.S. patent 

25 application serial no. 09^9,122, attorney docket no. 25791 .23.02. filed on 4/26/2000. 
(10) PCT pateifit application serial no. PCT/USOQ/18635. attomey docket no. 
25791.25.02. filed on 7/0/2000, (11) U.S. provistonal paitent applk:atk3n serial no. 
60/162.671. attomey docket no. 25791.27. filed on 11/1/1999, (12) U.S. pnovlstonal 
patent applicatton serial no. 60/154,047, attomey docket no. 25791.29, filed on 

30 9/16/1999, (13) U.S. proviskxial patent application serial no. 60/159,082, attomey 
docket no. 25791 .34, filed on 10/12/1999, (14) U.S. provisional patent application serial 
no. 60/159,039, attomey docket no. 25791.36. filed on 10/12/1999, (15) U.S. 
provisionai patent appllcatton serial no. 60/159,033. attomey docket no. 25791.37. filed 
on 10/12/1999^ (16) U.S. provistonal patent appiicatton serial no. 60/212,359, attomey 
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docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional patent application serial 
no. 60/165,228. attorney docket no. 25791.39, filed on 11/12/1999. (16) U.S. 
provisional patent applicalk)n serial no. 60/221,443, attorney docket no. 25791.45, filed 
on 7/28/2000, (19) U.S. provisipnal patent applicatfcHi serial no. 60/221,645, attorney 
5 docket no. 25791.46, filed on 7/28/20(X), (20) U.S. proviskHial patent applk»tion serial 
no. 60/233,638, attorney docket no. 25791.47, fiM on 9/18/2000, (21) U.S. provisional 
patent application serial no. 60/237^334, attorney docket no. 25791.48, filed on 
10/2/2000, (22) U.S. provisional patent application serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. proyistonal patent appiicatton serial 

10 . no. 60/262,434, attorney docket no. 25791.51, filed on 1/17/2001; (24) U.S, provisional 
patent application serial no. 60/259,486, attorney docket no. 25791.52, filed on 
1/3/2001; (25) U.S. provisional patent applteation serial no. 60/303,740, attorney docket 
no. 2579161, filed on 7/8/2001; (26) U.S. {roviskmil patent applteatton serial no. 
60/313,453, attorney docket no. 25791.59. filed on 8/20/2001; (27) U.S. provisional 

15 patent application sorted no. 60/317,985, attorney docket no. 25791.67, filed on 
9/6/2001; (28) U.S. provistonal patent applicatk>n serial no. 60/318,386, attorney docket 
no. 25791.67.02, filed on 9/100001; and (29) U.S. utility patent applicatk>n serial no. 
09/969,922, attorney docket no. 25791.69, filed on 10/3^2001, the disclosures of wtiich 
are incorporated lierein by reference. In an exemplary emt)odiment, the radial 

20 clearances t>etween the radially expanded solid casings 135, prorated casings 145, 
intermediate sectkms of sdki casing 150. and/or the solid, shoe 155 and the wellbore 
105 are eliminated thereby elinrrinating the annulus between the soiki casings, the 
perforated casings 145, the intemiediate sectk>ns of solid casing 150, arul/or the solid 
shoe 155 and the weHbore 105. In thte manner, the optional need for filling the annulus 

25 with a filler material such as, for example, gravel, may be eliminated. 

Referring to Figs. 2a-2d, an illustrative embodiment of a system 200 for isolating 
subterranean fonnatk>ns includes a tubular support member 202 that defines a 
passage 2Q2a. A tubular expanston cone 204 that defines a passage 204a is coupled 
30 to an end of the tubular support member 202. In an exenr^riary embodiment, the 
tubular exparision cone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A pre-6xpanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further includes an unexpended intemnediate portion 206c. another pre-«)q;>anded end 
206d, and a sealing mennber 206e coupled to the ext^ior surface of the unexpended 
intermediate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre^xpmded ends, 206a and 206d. of the first expandable tubular member 206 
are greater than the inside and outside diameters of the unexpended intermediate 
portion206a An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 
the first expandable tubular member 206 by a conventionai threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre^xpanded end 206d of the first expandable tubular member 206 by a 
conventional ttireaded connection. Another end 21 Qc of the slotted tubular member 
210 is coupled to an end 212a of a stotted tubular member 212 that defines a passage 
21^ by a conventional threaded connection. A pre-expanded end 214a of a second 
expandable tubular nrmnber 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular mentber 214 
further includes ari unexpended intermediate portion 214c, another pre-expanded end 
21 4d. and a sealtr^ member 214e coupled to the exterior surface of the unexpended 
intonnediate portion. In an exemplary embodiment the inside and outside diameters of 
the pre-expanded ends. 214a and 214d. of the seoond expandable tubular member 
214 are greater than the inside and outside diameters of the unexpended intonnediate 
portion 214c. 

• 

An end 216a of a slotted tubular member 216 that defines a passage 216b is coupled 
to the other pre-expanded end 214d of the second expandabto tubular member 214 by 
a conventional threaded connection. Another end 216c of the stotted tubular member 
216 is coupled to an end 218a of a slotted tubular member 218 that defines a passage 
218b by a conventionai threaded connection. A (m-expanded end 220a tif a third 
e)9andable tubular member 220 that defines a passage 220b is coupled to the other 
end 218c of the slott»i tubular member 218. The third expandable tubular member 
220 further includes an unexpended intonnediate portion 220c, another pre-expanded 
end 220d, and a sealing member 220e coupled to the exterior surface of ttie 
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unexpended intermediate portion. In an exemplary embodiment, the iifiside and outside 
diameters of the pre-expanded ends, 220a and 220d, of the third expandat>i6 tubuter 
member 220 are greater than the inside and putside diameters of the unexpended 
intermediate portion 220a . 

5 

An end 222a of a tubular member 222 is threadabty coupled to the end 30d of the third 
expandabto tubular member 220. 

In an exemplary embodiment, the inside and outside diameters of the pre<expanded 
10 ends, 206a, 206d, 214a, 214d, 220a and 220d. of the expandable tubular members, 
206, 214, and 220. and the slotted tubular members 210, 212, 216, and 218, are 
substeritially equal. In several exemplary embodintente. ft^ sealing members, 206e, 
214e, and 220e, of Vhe expandable tubular mentbers, 206, 214, and 220, respectively, 
further include anchoring elements for engaging the wellbore casing 104. In several 
15 exemplary embodlmente, the slotted tubular members, 210, 212. 216, and 218, are 
conventional slotted tubular members having threaded end connections suitable for 
use in an oil or gas well, ah underground pipeline, or as a structural support. In several 
altemeth^ embodlmente. the slotted tubular members. 210. 212, 216, and 218 are 
conventional slotted tubuter membera for recovering or introdudng fluldic materials 
20 such as, for example, oil, gas and/or water from or into a subterranean fomnatton. 

In an exemplary embodiment, as illustrated in Fig. 2a, the system 200 is initially 
positioned in a borehole 224 formed in a subterranean formation 226 that includes a 
water zone 226a and a tergetjed oil sand zone 226b. The boretK)le 224 may be 

25 positioned in any orfentetton from vertical to horizontol, In an exemplary embodiment, 
the upper end of the tubular support member 202 may be supported in a conventiondl 
manner using^ for exanrple, a sGp Joint, or equivalent device in order to pemM upward 
moveitient of the tubular support member and tubular expansion cone 204 relative to 
one or more of the expandable tubular membera, 206. 214, and 220,. and tubular 

30 members, 210, 212. 216. and 218. 

In an exemplary embodiment, as illustrated in Fig. 2b. a fluidic material 228 is then 
injected Into the system 200. through the passages. 202a and 204a, of the tubular 
support member 202 and tubular exparalon cone 204, respectively^ 



In an exenq>iary embodlnient, as iUustrated in Fig. 2c the continued injection of the 
fluidic material 228 through the passages. 202a and 204a. of the tubular support 
member 202 and the tubular expansion cone 204, respectively, pressuriws the 
passage 18b of the shoe 18 below the tubular expansion cone tttereby radially 
expanding and piasticalty defonning the expandable tubular member 206 off of the 
tapered external surfeoe 204b of the tubular expansion cone 204. In particular, the 
intermediate non pre-expanded portion 206c of the expandable tubular inember 206 is 
radiany expanded and plasttcaily deformed off of the tapered external surface 204b of 
the tubular expansion cone 204. As a result, the sealing niember 206e engages the 
Interior surteoe of the wellbore casing 104. Consequently, the radially expanded 
intennediato portion 206c of the expandable tubular member 206 is thereby coupled to 
the wellbore casing 104. In an exemplary embodiment the radially expanded 
Intermediate portion 206c of the expandable tubular member 206 is also thereby 
anchored to the wellbore casing 104. 

m 

In an exemplary emtxxliment, as illustrated in Fig. 2d, after the expandable tubular 
member 206 has been plastlcsrily defomied and radially expanded off of the tapered 
extemal surface 204b of the tubular expansion cone 204, the tubuter expansion cone is 
pulled out of the borehote 224 by applying an upward force to the tubular support 
member 202. As a result, the second and third expandat>te tubular members, 214 and 
2^. are radially expanded and plastically defonfned off of the tapered extemal surfoce 
204b of the tubular expansion oone 204. In particular, the Intsnnediate nOn pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 
expanded and plasHcaUy deformed off of the tapered extemal surface 204b of the 
tubular expansioh oone 204. As a result, the sealing meniber 214e engages the 
interior surface of the weObors 224. Consequently, the radially expanded intermediate 
portion 214c of the second expandabte tubular member i214 is thereby coupled to the 
weMMwe 224. In an exemplary embodiment the radially expanded intemnediate portion 
214c of the second expendable tubular member 214 is also thereby anchored to the 
weHbore 104. Furthamiofe, the continued application of the upward force to the tubular 
member 202 wiS then displace the tubular expansion oone 204 upwardly into 
engagement with the pre^xpanded end 220a <a the third expandable tubular member 
220. Finally, the continued application of the upward fohce to the tubular member 202 
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will then radially expand and plasticaliy defonm the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansbn cone 204. In 
particular, the intermediate noh pfB-e)q>anded portion 220c of the third expandable 
tubular member 220 is radially expanded and plastically deformed off of the tapered 
5 extemal surface 204b of the tubular expansion cone 204. As a result, the sealing 
member 220e engaiges the Interior surbce of the wellbore 224. Consequently, the 
radially expanded intemiediate portion 220c of the third expandaUe tubular member 
220 is thereby coupled to the wellbore 224. In an exemplary embodiment the radially 
expanded intermediate portion 220c of the third expandable tubular member 220 is 
10 - also ttiereby anchored to the wellbore 224. As a result* the water zone 22ea and 
fluididy isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and plastic defomration of the third expandable 
tubular member 220. the tubular support member 202 and the tubular expansion cone 
15 204 are removed from the weiltxmf 224. 

Thus, during the operatloh of the system 10, the intermediate non pre-expanded 
portions, 206c 214c and 220c of the expandable tubular members, 206, 214, and 
220, respectively, are radially expanded and plastically deformed by the upward 

20 displacement of the tubulai" expansion cone 204. As a result, the sealing members, 
206e, 214e, and 220e, are disptaoed in the radial direction into engajjement with the 
wellbore 224 thereby coupling the shoe 208, the expandable tubular member 206, the 
slotted tubular manors, 210 and 212, the expandable tubular member 214, the slotted 
tubular members, 216 and 218, and the expandable tubular member 220 to the 

25 wellbore. Furthermore, as a result, the oonnectkxis between the expandable tubular 
members, 206, 214. and 220, the shoe 208, and the slotted tubular members, 210, 
212, 216, and 218, do not have to be expandable connections thereby providing 
significant cost savings. In addition, the inside diameters of the expandable tubular 
rhembers, 206, 214, and 220, and the slotted tubular members, 210. 212. 216, and 

30 218, after the radial expansion process, are substantially equal. In this manner, 
additional conventional tools and other conventiofMil equipment may be easBy 
positioned within, and moved through, the expandable and slotted tubular nriembers. In 
several alternative embodiments, the oonventional tax>ls and equipment include 
oonvenBonal vaMng and other oonventional flow control devices for controlling the fiow 
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of fluidic materials within and t)etw8en the expandable tubular members, 206. 214, and 
220. and the slotted tubular members, 210, 212, 216, and .218. 

Furthemrore, in the system 200, the slotted tubular members 210, 212, 216, and 218 
5 are interleaved among the expandable tubular members, 206, 214, and 220. As a 
result, because only the Intermediate non pre-expanded portions, 206c, 214c, and 
220c of the expandable Uibular members, 206. 214, and 220, respectively, are radially 
expanded and plastically deformed, the slotted tubular members, 210, 212, 216, and 
218 can be conventional slotted tubular members thereby significantly redudng the 

10 cost and complexity of the system 10. Moreover, because only the intemiediate non 
pre^xpanded portions, 206c 214c. and 220c, of the expandable tubular members, 
206. 214, and 220, respectively, are radially expanded and plastically defonned, the 
number and length of the interleaved slotted tubular members, 210, 212, 216. and 218 
can be much greater than the number and length of the expandable tubular members. 

15 In an exemplary embodiment, the total length of the Intemnediate non pre-expanded 
portions, 206c, 214c, and 220c, of the expandable tubular members, 206, 214, and 
220, is approximately 200 feet, and the total length of the slotted tubular members, 
210, 212, 216, and 218, is approximately 3800 feet Consequently, in an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet is coupled 

20 to the weHbore 224 by radially expanding and plasticaUy deforming a total length of only 
approximately 200 feet 

■ « 

Furthennore, the sealing members 206e, 214e, and 220e. of the expandable tubular 
members, 206, 214, and 220, respectively, are used. to couple the expandable tubular 
25 members and the slotted tubular members, 210, 212, 216, and 218 to the wellbcxe 224, 
the radial gap between the slotted tubular members, the expandable tubular members, 
and the wellbore 224 may be large enough to effectively eliminate the possibility of 
damage to the expandat>le tubular members and stotted tubular members during the 
placement of the system 200 within the wellbore. 

30 

In an exemplary embodiment, the pre-expanded ends, 206a. 206d, 214a, 214d. 220a, 
and 220d, of the expandable tubular members. 206, 214, and 220. respectively, and 
the slotted tubular members, 210, 212. 216, and 216, have outside diameters and wall 
thicknesses of 8.375 Inches and 0.350 inches, respectivety; prior to the radial 
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expanston, the intermediate non pre-expanded portions. 2(Wc 214c and 220c, of the 
expandat>le tubular members, 206, 214, and 220. respectively, have outside diameters 
of 7.625 inches; ttie stotted tubular members, 210. 212, 216, and 218, have inside 
diameters of 7.675 inches; after the radial expansion, ttie inside diameters of the 
5 intenfnediate portions, 206c 214c and 220c of the expandable tubular members, 206, 
214, and 220, m equal to 7.675 inches; and the Wellbore 224 has an inside diameter 
of 8.755 inches. 

In an exemplary embodiment, the pre-expanded ends, 2Ma, 206d, 214a. 214d, 220a, 
10 and 220d, of the expandable tubular members, 206, 214, and 220, respectively, and 
ttte slotted tubular members, 210, 212, 216, and 218, have outside diameters and wall 
thicknesses of 4.500 inches and 0.250 inches, respectively; prior to the radial 
expansion, the intemnediate non pre-expanded portions, 206c 214c, and 220c, of the 
expandable tubular members. 206, 214, and 220, respectively, have outside diameters 
15 of 4.000 inches; ttie slotted tubular members, 210, 212, 216, and 218. have inside 
diameters of 4.000 inches; after tiie radial expansion, ttie Inside diameters of the 
intemnediate portions, 206c 214c and 220c of tfie expandable tubular members, 206, 
214, and 220, are equal to 4.000 inches; and ttie wellbore 224 has an inside diameter 
of 4.892 inches. i 

20 

In an exemplary embodiment, ttm system 200 is used to inject or extract fluidic 
materials such as, for example, oil, gas, and/or water into or from ttie subtenranean 
fomiation 226b. 

25 Referring now to Fig. 3, an exemplary embodiment of an expandable tubular nnember 
300 wBI now be described. Tile tubular member 300 defines an interior region 300a 
and Includes a first end 300b including a first ttireaded connection 300t>a, a first, 
tapered portion 300c an intermediate portion 300d. a second tapered portion 300e, 
and a second end 300f including a second ttireaded connection 300fa. The tubular 

30 member 300 further preferably includes an interrrmdiate sealing member 300g that Is 
coupled to ttie extertor surface of ttie intermediate portion 300d. 

In an e»mplary embodiment, ttie tubular member 300 has a substantially anriular 
cross section. Tlie tubular member 300 may be fabricated from any number of 
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conventional commerciaUy available materials such as, for example, OHfieid Country 
Tubular Goods (OGTG), 13 chromrum steel tubing/casing, or L83, J55, or P1 10 API 
casing, 

5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantially circular cross sectiba Furthermore, in an exemplafy embodiment, the 
interior region 300a of the tubular membw indudes a first inside diameter D^, an 
intermediate inside diameter Dint, and a second inside diameter Da. In an exemplary 
embodiment the first and second inside diameters. Dt and P2. are substantially equal. 
10 In an exemplary embodiment, the first and seccmd inside diameters, Di and D2, are 
graaler than the intermediate inside diameter Dm- 

t 

The first end 300b of the tubular member 300 is coupled to the intermediate portion 
300d by the first tapered portion 300c and the second end 300f of the tubular member 

15 Is coupled to the intermediate portion by the second tepered portion 300e. in an 
exemplary embodinrient, the outeide diameters of the first and second ends. 300b and 
300f, of the tubular member 300 is greater than Uie outside diameter of the 
intermediate portion 300d of ttie tubuter member. The first and second ends. 300b and 
300f, of ttie tubuter member 300 include wall thidcnesses. ti and ta. respectively. In an 

20 exemplary embodiment, ttie outeide diameter of the Intermediate portion 300d of the 
tubuter member 300 ranges from about 75% to 98% of ttie outside diameters of VhB first 
and second ends. 300a and 300f. The intermedtete portion 300d of ttie tubuter 
member 300 includes a wail thidcness tm. 

25 In an exemplary embodiment, ttie wall ttilcknesses ti and t} are substentially equal in 
order to provide substentially equal burst strength for ttie first and secoml ends, 300a 
and 300f. of the tubular member 300. In an exemplary embodiment, ttie wall 
thidoiesses. tt and t2t are botti greater ttian the wall ttiidcness ttir In order to optimally 
match ttie burst strengtti of ttie first and second ends. 300a and 300f. of ttie tubular 

30 member 300 with the intermediate portion 300d of ttie tubular member 300. 

In an exemptery embodiment, ttie first and second tepered portions. 300c and 300e. 
are inclined at an angte. a. retetive to the longitudinal direction ranging from about 0 to 
30 degrees in order to optimally fadlitete the radial expansion of ttie tubular member 



300. In an exemplary embodiment, the first ar^ second tapered portions. 300c and 
300e, provide a smooth transitton t)etween the first and second ends, 300a and 300f, 
and the intermediate portion 300d, of the tutnilar member 300 in order to minimize 
stress concentrations. 

« 

5 

The intenmediate sealing menrfter 300g is coupled to the outer surface of the 
intemiediate portion 300d of the tutMilar member 300. In an exmiplary embodiment, 
the Intemiediate sealing member 300g seals the interface between the intermediate 
portion 300d of the tubular niember 300 and the interior surface of a wellbore casing 

ia 305, or other preexisting structure, after the radial expansion and plastic deformation of 
the intemiediate portion 300d of the tubular member 300. In an exemplary 
emtxxliment, the intennediate sealing member 300g has a substantially annular cross 
section, in an exenrtplary embodiment the outside diameter of the intermediate sealing 
member 300g is selected to be less than ttie out^de diameters of the first and second 

15 ends, 300a and 300f, of the tubular member 300 in order to (H>timaHy protect the 
intermediate seating member 300g during plaoement 'of the tubular member 300 within 
ttie wellbore casings 305. The Intermedliate sealing memt)er 300g may be fabricated 
from any number of conventional commerdaily available materials such as, for 
example, thermoset or thermoplastic pplymers. In an exenr^ry embodinient, the 

20 intermediate sealing member 300g is fabricated from therrnoset polymers in order to 
optimally seal the radially expanded Intermediate portion 300d of the tubular memt>er 
300 with the wellbore casing 305. In several altemative embodiments, the sealing 
nriember 300g Includes one or mm rigid anchors for engaging the wellboine casing 305 
to thereby anchor the radially expanded and plastically defbnned intennediate portion 

25 300d of the tubular member 300 to the wellbore casing. 

Referring to Figs. 4, and 5a to 5d, In an exemplary embodiment, the tubular member 
300 is formed by a process 400 that Includes the steps of: (1) upsetting both ends of a 
tubular member in step 405; (2) expanding both upset ends of the tubular member in 
30 step 410; (3) stress relieving both expanded upset ends of the tubular nr)emt)er in step 
415; (4) forming threaded connections in both expanded upset ends of the tubular 
member in step 420; and (5) putting a seaDng material on the outside diameter of the 
non-expanded Intermediate portion of the tubular member in step 425. 
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As ithjstrated in FIG. Sa. in step 405, both ends, 500a and 500b, of a tubular member 
500 are upset using conventional upsetting methods, the upset ends, 500a and 500b, 
of the tubular member 500 indude the wall thicknesses ti and tj. The intemnediate 
portion 500c of the tubular member 500 indudes the wall thickness t^r and the interior 
5 diamster Dm- In an exemplary embodiment, the wall thicknesses ti and t2 are 
substantially equal in onier to provide burst strength that is substantially equal along 
the entire length of the tubular merTtf)er 500. In an exenqailary embodiment, the vyall 
thicknesses ti and tz are botti greater thm the wall thk^ness tmr in order to provkJe 
burst strength that is substantially equal atong the entire length of the tubular member 
10 500, and also to optimally facHltate the formatkm of threadM cohnecUons in the first 
and second ends, 500a and 500b. 

As illustrated in Fig. 5b, in steps 410 and 415, both ends, 500a and 500b, of the tubular 
member 500 are radially expanded u&ing conventional radial expartslon methods, and 

15 then both ends. 500a and 500b, of the tubular member are stress relieved. The 
radially expanded ends, 500a and 500b, of tto tubular member 500 Include the interior 
diameters Di and D2. In an exemplary embodiment, the interior diametere bi and D2 
are substantially equal In order to provide a burst strength that is substanUatly equal. In 
an exemplary embodiment, the ratk) of the interior diameters Di and D2 to the interior 

20 diameter D\m ranges from about 100% to 120% in order to facilitate the subsequent 
radial expanskxi of the tubular member 500. 

In a preferred embodiment, the relationship between the wall thicknesses ti, t2, and ttrir 
of the tubular memb^ 500; the inside diameters D|, Da and Dint of the tubular member 
25 500; the insUe diameter D««fiboi9 of the weUbore casing, or other structure, that the 
tubular member 500 will be inserted into; and the outside diameter Dom of the 
expanston cone that will be used to radially expand the tubular mrniber 500 within the 
wellbore casing is given by the folto^ng expresston: . 



30 



where ti = t2; and 

Di = D2. 

By satisfying the relationship given In ^uatkm (1), the expansion forces placed upon 
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the tubular member 500 during the subsequent radial expansion process are 
substantiafly equalled. More generally, the relationship given in equation (1) may be 
used to calculate the optimal gebnietry for the tubular member 500 for subsequent 
radial expansion and plastic defonnation of the tubular member 500 for fabricating 
5 and/or repairing a wellbore casing, a pipeline, or a structural support 

As illustrated in FIG. 5c, in step 420, conventional threaded connections, SOOd and 
SOOe, are fomned in both expanded ends, 500a and SOOb, of the tubular nwmber 500. 
In an exemi^ry mibodiment, the threaded connections, 500d and 500e, are provided 
10 usir^ conventional processes for formirig pin and box type threaded connections 
available from Adas-Bradford. 

As Hlustreted In Fig. 5d, in step 425, a sealing member SOOf is then applied onto the 
outside diameter of the non-expanded intermediate portion 500c of the tubular member 

15 500. The sealing member 500f may be applied to the outside diameter of the non- 
expanded intermediate portion SOOc of the tubular member 500 using any number of 
conventional oommercialiy available methods. In a prefened embodiment, the sealing 
member SOOf is applied to the outside diameter of the intenmediate portion SOOc of the 
tubular member 500 using oommercialiy availat>ie chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodinDent, the expandable tubular membere. 206, 214. and 220, of 
the system 200 are substantially identical to, and/or incorporate one or more of the 
teachings of, the tubular members 300 and 500. 
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Refening to Fig. 6, an examplay embodiment of tubular expansion cone 600 for 
radially expanding the tubular members 206, 214, 220, 300 and 500 will now be 
descrflbed. The expansion cone 600 defines a passage 600a and includes a front end 
60S, a rear end 610, and a radial expansion section 615. 

In an exemplary embodln^nt, the radial expansion section 615 includes a first conical 
duter surfeoe 620 and a second conical outer surface 625. The firet conical outer 
surface 620 includes an angle of attack Oi arKl the second conical outer surface 625 
includes an angle of attack 02. In an exemplary embodiment, the angle of attack 01 is 
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greater than the angle of attack Q2. In this manner, the first conical outer surface 620 
optHiially radially expands the Intennediate portions* 206c 214c. 220c. 300d, and 500c. 
of the tttfiidar members. 206. 214, 220. 300. and 500. and the second conical outer 
surface 525 optinnally radially expands the pre-expanded first and second ends. 206a 
5 and 2G6d, 214a and 214d. 220a and 220d. 300b and 300f. and 500a and 500t>. of the 
tubular members. 206. 214. 220. 300 and 500. In an exemplary embodiment, the first 
conicat outer surfece 620 includes an angle of attack d ranging from about 8 to 20 
degrees, and the second conical outer surface 625 includes an angle of attack 02 
ranging from about 4 to 15 degrees in order to optimally radially expand and plastically 
10 • defonh the tubular members. 206, 214. 220, 300 and 500. More generally, the 
expanston cme 600 may include 3 or wore adjacent conical outer surfaces having 
angles of attack that decrease frorn the front end 605 of the expansbn cone 600 to the 
rear end 610 of the expansion cone 600. 

15 Rtfem'ng to Fig. 7. knottier exemplary embodiment of a tutnjiar expansion cone 700 
defines a passage 700a and includes a front end 705, a rear end 710. and a radial 
expansion section 715. in an exempiary embodiment, tiie radial expansion section 715 
inchides an outer surface having a substantially parabolic outer profile 0>ereby 
providing a paraboloid shape. In ttiis manner, the outer surface of the radial expansion 

20 section 715 provkJes an angle of attack that constantty decreases from a maximum at 
the front end 705 of the expansion cone 700 to a minimurn at the rear end 710 of Uie 
expanston cone. The parabolic outer profile of Uie outer surface of the. radial 
expanston sectton 715 may be formed Cising a plurality of adjacent discrete conical 
secttons and/or using a continuous curved surface. In this nnanner. the region of ttie 

25 outer surface of the radial expansK)n section 715 adjacent to the front end 705 of the 
expanskm cone 700 may optimally radially expand the intermediate portions, 206c. 
214c 220c 300d. and 500c of the tubular members, 206, 214, 220, 300. and 500. 
^ae the regton of the outer surfeoe of the radial expanston section 715 £Kljacent to ttie 
rear end 710 of the ex|Minsk>n cone 700 may optimally radially expand the pre- 

30 expanded first and second ends. 208a and 206d. 214a and 21 4d, 220a and 220d. 300b 
and 300f. and 500a and 500b. of tiie tubular mmnbers. 206. 214. 220, 300 and 500. In 
an ewniplary embodiment, ttie parabolic profile of the outer surface of the radial 
expansksn section 715 is selected to proyide an angle of attack that ranges from about 
8 to 20 degrees in the vicinity of ttie front end 705 of the expanston cdne 700 and an 



angle of attack in the vidni^ of the rear end 710 of the expansion cone 700 from atxHJt 
4 to 15 degrees. 

In an exemplary emtxxJiment, the tubular expansion cone 204 of the system 200 is 
5 sut>stantially identical to the expansion oones 600 or 700* and/or incorporates one or 
more of the teachbigs of the expansion oones 600 and/or 700. 

In several alternative embodiments, the teachings of the apparatus 130, the system 
200, the expandable tubular member 300, the method 400, and/or the expandable 
10 tubular ntember 500 are at least partially combined. 

Referring to Fig. 8, in an alternative embodiment, conventional temperature, pressure, 
and flow sensors, 802, 604, and 806, respectively, are operably coupled to the 
perforated tubuiars 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors, 802, 804, and 806, respectively, in turn are qperably coupled to a controller 
810 tliat receives and prooesses the output signals gerierated by the temperature, 
pressure, and flow sensore to thereby control the operation of the flow control valves 
160 to enhance the operational efRdency of the apparatus 130. In several exemplary 
mbodiments, the conbx)l algorithms utilized by the controller 810 for controlling the 

20 operation of the flow control valves 160 as a function of the operating tempereture, 
pressure, and flow rates withjn the perforated tubular members 145 are conventional. 

Referring to Fig. 9, in an alternative embodiment, a solid tubular member 905 is 
coupled to one of the perforated tubular members 145 by radially expanding and 

25 plastically deforming the solid tubular melmber into engagement with the perforated, 
tubular member in a conventional manner and/or . using one or more of the radial 
expansion methods disclosed in one or more of the following: (1) U.S. patent 
application serial no. 09/454,139, attomey docket no. 25791.03.02, filed on 12/3/1999, 
(2) U.S. petent application serial no. 09^10,913, attomey docket no. 25791.7.02, filed 

30 on 2/23/2000, (3) U.S. patent applicatton serial no. 09/502,350, attomey docket no. 
25791.8.02, filed on 2/10/2000, (4) U.S. patent appik:ation serial no. 09/440,338. 
attomey docket no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent applicatton serial 
no. 09/523,460, attorney docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent 
appltoation serial no. 09/512,895, attomey docket no. 25791.12.02, filed on 2/24/2000, 
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(7) U.S. patent appScation serial no. 09/511.941, attorney docket no. 25791.16.02. filed 
on 2/24/2000. (8) U.S. patent application serial no. 09/588.946, attorney docket no. 
25791.17.02. filed on 6/7/2000, (9) U.S. patent applteafion serial no. 09/559.122. 
attorney docket no. 25791.23.02. fted on 4/26/2000, (10) PCT patent application serial 
5 no. PCTAJSOO/18635. attorney docket no. 25791.25.02. filed on 7/9/2000. (11) U.S. 
provisional patent applicatton serial no. 60/162,671, attorney docket no. 25791.27. filed 
on 11/1/1999. (12) U.S. provisiorial patent application serial no. 60/154.047. attorney 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. piovisionai patsnt application serial 
no. 60/159.082. attorney docket no. 25791.34. filed on 10/12/1999.. (14) U.S. 

10 proviskNial patent applkatton serial no. 60/159.039, attorney docket no. 25791 .36. filed 
on 10/12/1999. (IS) U.S. provisnnal patent appllcatkMi serial no. 60/159.033, attorney 
docket no. 25791.37, filed on 10/12/1999, (16) U.S. pro>risional patent applicatkNi serial 
no. 60/212,359, attorney docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional 
patent application serial no. 60/165,228, attorney docket no. 25791.39, flled on 

15 11/12/1999. (18) U.S. provisional patent appltoatioh serial no. 60/221.443, attorney 
docket no. 25791.45. filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221.645, attorney docket no. 25791.46, filed on 7^8/2000. (20) U.S. provisional 
patent ap|^icatk)n serial no^ 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provistonal patent application serial no. 60/237,334, attorney 

20 docket no. 25791.48. filed on 10/2/2000, (22) U.S. provistonal patent application serial 
no. 60/270.007, attorney docket no. 2^91 .50, filed on 2/20/2001; (23) U.S. provisional 
patent applkation serial no. 60/262,434, attorney docket no. 25791.51, filed on 
. 1/17/2001; (24) U.S, provisional patent application serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provistonal patent application serial 

25 no. 60^.740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisional 
patent applicatton serial no. 60/313,453, attorney dodcet no. 25791.59, filed on 
8/20/2001; (27) U.S. provistonal patent application serial no. 60/317,985, attorney 
docket no. 25791.67. filed on 9^6/2001; (28) U.S. provistonal patent applicatton serial 
no. 60.318.386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 

30 utility patent applkatton serial no. 09/969,922, attorney docket no. 25791.69, filed on 
10/3/2001, the disclosures of whki) are incorporated herein by reference. In ttiis 
manner, the solkJ tubular n[»mt)er 905 fluididy seals the radial passages formed in the 
perforated tubular member 145 ttiereby preventing the passage of fluidic materials 
and/or fonratton materials through the perforated tubular 

■ 
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Referring to Rg. 10, in an aKemative embodiment, the radial openings in one of the 
perforated tubular members 145 are sealed by injecting a hardenable fiutdic sealing 
material 1005 into the radial openings in the orte perforated tubular member by 
5 positioning a dosed ended, pipe 1010 having one or more radial openings 1010a within 
the one perforated tubular member 145. Conventional sealing members 1015 and 
1020 then seal the interface between the pipe 1010 and the opposite ends of the one 
perforated tubular memt)er 145. . The hardenable fluidic sealing material 1005 is then 
injected into the radial openings in the one prorated tubular member 145. The 

10 sealing mennbere 140 prevent the passage of the hardenable fluidic sealing material 
out of the annulus between the one perforated tubular member 145 and the formation 
125. The pipe 1010 and sealing members, 1015 and 1020, are then renwved from the 
apparatus 130, and the hardenable fluidic sealing material is allowed to cure. A 
conventionat driH string may then be tj»ed to remove any excess cured sealing material 

15 from the interior surface of the one perforated tutelar niember 145. In an exeoiplary 
embodiment, the hardenable fluidic sealing material is a curable epoxy resin. 

In an aftemattve emtKxJiment, as illustrated In Fig. 11. one or more of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and plastically 

20 deformed into conted with the surrounding formation 125 thereby compressing the 
surrounding formation. In this manner, the surrounding formation 125 is maintained in 
a state compression thereby stabilizing the surrounding fbnnation, redudng the flow 
of loose partides from the surrounding formation into the radtol openings of the 
perforated tubular memtier 145, arnJ enhandng the recovery of hydn)cartx)ns from the 

25 sunourxling fonmation. 

In an alternative emtmllment, a seismic source 1105 is positioned on a surface 
location to thereby impart seismic energy into the formation 125. In this manrmr, 
partides lodged in the radial openings in the perforated tubular member 145 may be 
30 dislodged from the radial openings thereby enhandng the subsequent recovery of 
hydrocartx)ns from the fbmiatton 1 25. 

In an altematlve embodlnrtent, after the perforated tubular member 145 has been 
radially expanded and plastically formed Into contad with the surrouncflng formation 
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125» thereby coupling the perforated tubular member 145 to the surrounding fomnation. 
an impulsive load is applied to the perforated tubular member. The impulsive toad may 
be applied to the perforated tubular member 145 tiy applying the load to the end of the 
apparatus 130. The impulsive load is then transferred to the surrounding formation 125 
5 thereby compacbng and/or slurrifying the sum^unding fomiation. As a result, the 
recovery of hydrocartions from the fonrtatlon 1 25 Is enhanced. 

In an alternative embodiment, as Illustrated in Fig. 12, a wellbore casing 1205 having 
one or nKxe perforations 1210 is positioned within the wellbore 105 that traverses the 

10 . lormatton 125. When the apparatus 130 is positioned within the wellbore 105, one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically defomied into contact with the wellbore casing 1205 thereby 
oompressirtg the sunrounding formation 125. in this manner, the surrounding fomiation 
125 is maintained in a state of compression thereby stabiHzIng the sunrounding 

15 formation, reducing the flow of loose particfes from the surrounding fonnation into the 
radial openings^ of the perforated tubular member 145, and enhancing the recovery of 
hydrDcart)ons from the surrounding formation. 

In an alternative embodiment, a seismic source 1215 is positioned on a surface 
20 location to thereby impart seismic energy ipto the formation 125. In this manner^ 
particles lodged in the radial openings In the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocartions from the formation 125. 

25 In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically formed into contact with the wellbore casing 1205. 
thereby coupling the perforated tubular member 145 to the surroundlrig fonm^n, an 
impulsive load is applied to the perforated tubular member. . The impulsive load may t>e 
appHed to the perforated tubular member 145 by applying the load to the end of the 

30 apparatus 130. The impulsive load is then transferred to the surrounding formation 125 
thereby compacting and/or slurrifying the sunroundbig formation. As a result, the 
recovery of hydrocarbons from the formation 125 is enhanced. 
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Referring to Fig. 13, in an aHemalive embodiment one or more perforated tubiular 
members 1305 are coufded to one of the perforated tubular members 145 by radially 
expanding and plastically defbmiing the perforated tubular rramt)er into engagement 
with the perforated tubular membw ^ a oonventionai manner and/or using one or nrare 
5 of the radial expansion methods disddsed in one or more of the foHowing: (1) U.S. 
patent application serial no. 09/454,139, attorney docket no. 25791.03.02, filed on 
12/3/1999. (2) U.S. patent application serial no. 09/510.913, attorney docket no. 
25791.7.02. filed on 2/23/2000, (3) U.S. patent applk:ation serial no. 09/502.350, 
attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent applicatton serial 

10 ho. 09/440,338, attorney docket no. 25791.9.02, filed on 11/15/1999, (5) M.S. patent 
appKcatton serial no. 09^23,460, attorney docket no. 25791.11.02, filed on 3/10/2000, 
(6) U.S. patent apptteation serial no. 09/512,895, attorney docket tio. 25791.12.02, filed 
on 2/24/2000, (7) U.S. patent applkattton serial no. 09/511,941, attorney docket no. 
25791.16.02, filed on 2/24/2000.. (B) U.S. patent application serial no. 09/588.946. 

15 attorney docket no. 25791.17.02, filed on*^/2000, (9) U.S. patent applicatton serial 
no. 09/559,122, attorney docket no. 25791.23.02, filed on 4/26/2000, (10) PCT patent 
application serial no. PCT/USOQ/18635, attorney docket no. 25791.25.02, filed on 
7/9/2000, (11) U.S. pfoviskmal patent dppik»tk)n serial no. 60/162,671 , attorney docket 
no. 25791^27, filed on 11/1/1999, (12) U.S. provistonal patent application serial no. 

20 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999, (13) U.S. provistonal 
patent application serial no. 60/159,082, attorney docket no. 25791.34, filed on 
10/12/1999, (14) U.S. provisional patent application serial no. 60/159,039, attorney 
docket no. 25791.36, filed on 10/12/1999, (15) U.S. provistonal patent applicatkm serial 
no. 60/159,033, attomey docket no. .25791.37, filed on 10/12/1999, (16) U.S. 

9 

25 provisional patent application serial no. 60/21 2.359, attorney docket no. 25791 .38. filed 
on 6/19/2000. (17) U.S. provtslonai patent application serial no. 60/165.228. attorney 
docket no. 25791 .39. filed on 1 1/12/1999. (18) U.S. provisional patent apj^ication serial 
no. 60/221 .443. attorney dodcet no. 25791 .45. filed on 7/28^000. (1 9) U.S. provisional 
patent application serial ho. 60/221,645. attomey docket no. 25791.46, filed on 

30 7/28/2000. (20) U.S. provisional patent applkatton serial no. 60/233,638. attomey 
docket no. 25791.47, filed on 9/18/2000. (21) U.S. provisional patent application serial 
no. 60/237.334. attomey docket no. 25791.48. filed on 10/2/2000. (22) U.S. [wovtstonal 
patent applicatkm serial no. 60/270.007, attonray docket no. 25791.50, filed on 
2/20/2001; (23) U.S. provisionai patent applicatkxi serial no. 60/262.434. attomey 



docket no. 25791.51. filed on 1/17/2001; (24) U.S, provisional patent application serial 
no. 60/259.486. attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. provistonal 
patent applicatton serial no. 60/303,740, attorney docket no. 25791.61, filed on 
7/6/2001; (28) U.S. provistonal patent appiicatim serial no. 60/313.453, attorney docket 

5 no. 25791.59. filed on 8/20/2001; (27) U.S. provisional patent applteatton 'serial no. 
190/317,985, attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional 
patent applicafon serial no. 60/318,386, attorney docket no. 25791.67.02, filed on 
9/10/2001; and (29) U.S. utili^ patent appltcatk>n serial no. 09/989.922, attorney docket 
no. 25791.69, filed on 10/3/2001, the disctosures of which are incorporated herein by 

10 reference. In this manner, the perforated tubular nnember 905 modifies the flow 
. characteristics of the perforated tubular member 145 thereby permitting the operator of 
the apparatus 130 to modify the overall flow charaderisttes of the apparatus. 

in an alternative embodiment, as illustrated in Fig. 14, a one-way valve 1405 such as, 
15 for example, a check valve fluMtely couples the intertor of a pair of adjacent perforated 
tubular members, 145a and 145b. that extract hydrocarbons from corresponding 
subterranean zones A and B. In this manner, if zone 6 becomes depleted, 
hydrocartions that are being extracted firom zone A will not flow into the depleted zone 
B. 

20 

In an alternative embodiment, as illustrated in Fig. 15, the apparatus 130 is used to 
extract geothermal energy from a targeted subterranean geothermal zone 1505. In this 
manner, the operational efficiency of the extractton of geothermal energy is significantly 
enhanced due: to the increase internal diameters, of the various radially expanded 
25 elements of the apparatus 1 30 that pemntt greater volumetric flows. 

> ■ 

In an altemative embodiment, the perforated tubular members, 145, 210, 212, 216, 
218,' and 1305 of the apparatus 130 may be cleaned t>y further radial expansion of the 
perforated tubular members. In an exemplary embodiment, the amount of further radial 
30 expanston required to dean the radial passages of the perforated tubular members 
145, 210, 212, 216. 218, and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that includes a zonal isolation assembly including 
one or more soikl tubular rnembers, each solid tubular member including one or more 
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external seals, and one or more pefforated tubular members coupled to the solid 
tubiriar members, and a shoe coupled to the zonal isolation assembly. In an exemplary 
embodiment the zonal isoldtion assembly further includes one or more intermediate 
solid tutHJiar members coupled to and Interleaved among the perforated tubular 
5 members, each intermediate scMid tubular rhember including one or more extemal 
seals. In an exemplary embodiment, the zonal Isolation assembly further includes one 
or more valve members for controlling the flow of fluidic materials between the tubular 
members. In an exemplary emtxxliment, one or more of the intermediate solid tubular 
members indude one or more valve members. 

10 

An apparatus has also been described that includes a zonal isolation asserTd!)ly that 
includes one or more primary solid tubulars, each primary solid tubular inchiding one or 
more external annular seals, n perforated tutHilars coupled to the primary solid 
tubulars, and n-1 intermediate solid tubulars coupled to and interleaved among the 
IS perforated tubulars, each intermediate solid tubular including one or rTx>re extemal 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subterranean zone from a second subterranean ^one in a 
wellbore has also been described that includes positioning one or more primary solid 

20 tubulars within the wellt)ore. Oie primary solid tubulars traversing the first subtenranean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subterranean zone, iflufdidy coupling the perforated 
tubulars and the primary solid tubulars, and preventirtg the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore external to 

25 the solid and perforated tubulars. 

A.method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore indudthg a casing, has also been descrit)ed that includes 
positioning one or more prinriary solid tubulars within the welttx>re, fluidiciy coupling the 
30 primary solid tubulars with the casing, posttionihg one or more perforated tubulars 
within the wellbone, the perforated tubulars traversing the producing subterranean 
zone, fluidiciy coupling the perforated tutnjiars with the primary solid tubulars, fluidiciy 
isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore, and fluidiciy coupling at least one of the perforated tubulars with the 



producing subtmBnean zone. In an exemplary embodiment, the method further 
includes controHably fluididy deooupiing at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 

5 An apparatus has also been described that includes a subterranean formation including 
a wellbore, a zonal isolation assembly at least partiaily positioned within the weilbore 
that includes one or worn solid tubular members, each solid tubular men^r including 
one or more external seals, and one or more perforated tubular members coupled to 
the solid tubular members, and a shoe positioned within the wellbore coupled to the 

10 ' zonai isolation assembly, wherein at least one of the solid tubular members, and the 
perforated tutaiiar members are formed by a radial expansion process perfonned within 
the wellbore. In an exenr^iary embodiment, the zonal isolation assembly further 
Includes one or more intermediate solid tubular members coupled to and interieaved 
among the perforated tubular members, each Intermediate solid tutHilar member 

15 Including one or mm external seals, wherein at least one of the solid tubular 
members, the perforated tubular members, and the intermediate solid tubular members 
are formed by a radial expansion process perfomied within the wellbore. In an 
ewmplary embodiment, the zonal Isolation assemt>ly further comprises one or nfK>re 
valve members for controlling the flow of fluids between the solid tubular memtiers and 

20 the perforated tubular members. In an exemplary embodiment, one or more of the 
intermediate solid tubular members include one or more valve nnembers for controlling 
the flow of fluids between the solid tubular members and the perforated tubular 
members. 

25 An apparatus has also been described that includes a subterranean formation including 
a wellbore, a zonal isolation assembly positionsd within the wellbore that indudee one 
or more primary solid tubulars. each primary sofid tubular including one or more 
external annular seals, n perforated tubulars positioned coupled to the primary solid 
tubulars, and n-1 Intennedlate solid tubulars coupled to and interleaved among the 

30 perforated tubulars, each Intermediate solid tubular including one or mors external 
annular seals, and a shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary solid tubulars, the (^rfbrated tubulars. and the intermediate solid 
tutnjiars are fonmed by a radial expansion process perfiormed within the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone in a 
welibore has also been described that includes positioning one or more primary solid 
tubuiars within the wellbors. the primary solid tubulars traversing the first subterranean 
n)ne» positioning one or more perforated tubulars within the welibore. (he perforated 
5 tubulars traveraing the second subterranean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the welibore, fluidic^ coupling 
the perforated tubulars and the primary solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subterrariean zone within the 
welibore external to the primary solid tubulars and perforated tubulars. 

10 

A method of extracting materials from a producing subterranean z(^e in a welibore, at 
least a portion of the welibore including a casing, has also been described that includes 
positioning one or more primary solid tubulars within the welibore, positioning one or 
more perforated tubulars within the welibore, the perforated tut>ulare traversing the 
15 producing subten^anean zone, radially expanding at least one of the primary solid 
tubulars and the perforated tubulars within the welibore, fluidicly coupling the primary 

« 

solid tubulars with the casing, fluididy coupling the perforated tubulars with the primary 
solid tubulare, fluididy isolating the produdng subterranean zone from at least one 
other subtenanean zone within the welibore, and fluididy coupling at least one of the 
20 perforated tubulare with the prodgdng sutrterranean zone. In an e)«mplary 
etmbodiment, the method further indudes controllably fluidicly decoupling at least one 
of the perforated tubulars from at least one other of the perforated tubulars. 

An apparatus has also been described that indudes a subterranean formation induding 
25 a weHbore, a zonal isolation assembly positioned wittiin the welibore that indudes n 
solid tubular members positioned within the welibore, each solid tubular member 
induing one or more external seals, and n-1 perforated tubular members posltoried 
within the welibore coupled to and interleaved among the sdid tubular members, and a 
shoe positioned within the welibore coupled to the zonal isolation assembly. In an 
30 exemplary embodiment, the zof>al isolation assembly further comprises one or more 
valve menrtbere for controlling the flow of fluids between the solid tubular members and 
the perforated tubular membere. In an exemplary embodiment, one or more of the 
soKd tubular memtwre indude one or more valve members for controlling the flow of 
fluids between the solid tubular nnembere and the perforated tubular members. 



A system for isolating a first subterranean zone from a second subterranean zone in a 
weObofB has also, been described that Includes means for positioning one or more 
primaiy solid tubulars within the wellbore, the primary solid tubulars traversing the first 

5 subterranean zone, means for positioning one or more perforated tubulars within ttie 
wellborOt the perforated tijbutars traversing the second subterranean zone, means for 
ftuktidy coupling the perforated tubulars and the primary solid tubulars* and means for 
preventing the passage of fluids from the first subterranean zone to ttie second 
subterranean zone within the wellbore external to the primary solid tubulars and the 

10 perforated tutHilars. 

A system for extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore including a casing, has also been described that Includes 
means for positioning one or more primary solid tubulars within the wellk)ore, means for 

is fluididy coupling the primary solid tubulars with the casing, means for positioning one 
or more perforated tubulars within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, means for fluididy coupling the perforated tubulars wtth 
the primary solid tubulars, means for fluididy isolating the produdng subterranean zone 
from at least one other subtenranean zorie witiiin the wellt)ore. and means for fluididy 

20 coupling at least one of ttie perforated tubulars with the produdng subtenanean zone. 
In an exemplary embodiment, the system further indudes means for contrdlably 
fluididy decoupling at least one of ttie perforated tubulars from at least one ottier of the 
perforated tubulars. 

't 

25 A system for fsolatirig a first subterranean zone from a second subterranean zone in a 
wellborB has also been descrit)ed that indudes means for posltionirig one or more 
primary solid tubulars wittiin the wetlbore, the primary solid tubulars traversing the first 
sid>tertanean zone, means for positioning one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing the second subterranean zone, means for 

30 radially expanding at least one of the prirnary solid tubuteirs and perforated tubulars 
within tfie welUxire, means for fluididy coupling the perforated tutHJiars and the primary 
solid tubulars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore extemal to tiie 
primary solid tubulars and perforated tubulars. 
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A system for extracting nnaterlals from a produdng subterranean zone In a wellbore, at 
least a portion of the wellbore Induding a casing, has also been described that Includes 
means for positioning one or more primary solid tubulars within the wellbore* rr^ans for 
5 positioning one or more perforated tubulars within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the primary solid tubulars and the perforated tubulars within the wellbore, means for 
fluididy coupling the primary solid tubulars with the casing, means forfluididy coupling 
the perforated tubulars with the solid tubulars, means for fluididy isolating the 
10 produdng subterranean zone frpm at least one <^r subterranean zorie within the 
wellbore, and means for fluididy coupling at least one of the perforated tubulars with 
the produdng subterranean zone. In an exemplary embodiment, the system further 
indudes means for controllably fluididy decoupling at least one of the perforated 
tubulars from at least oner other of the perforated tububrs. 

15 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that Inchides a tubular support member defining a first passage, a tubular 
expansion oone defining a second passage fluididy coupled to the first passiage 
coupled to an end of the tubular support member and comprising a tapered end, a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a vaiveable passage coupled to an end of the tubular liner, 
wherein the tubular liner indudes one or more expandable tubular members that each 
indude a tubular body comprising an intermediate portion and first and second 
expanded end portions coupled to opposing ends of the intermediate portion, and a 

25 sealing member coupted to the exterior surface of the intermediate portion, and one or 
more slotted tubular members coupled to the expandable tubular members, wherein 
the Inside diameters of the other tubular mmnbers are greater than or equal to the 
outside diameter of the tubular expanston cone. In an exenrtplary embodiment, the wall 
thickrmsses of the first and second expanded end portions are greater tharv the wall 

30 thickness of the intermMliate portion. In an exempbry emt)Odiment, each expandabte 
tubular mmnber furtlier indudes a first tubular transittenary memt>er coupled between 
the first expanded end portion arid the intermediate portion, and a second tubular 
transttlonary member coupled t>etween the secorKl expanded end portion and the 
Intemnediate portion, wherein the angles of indination of the first and second tubular 



I 



trahsKionary members relative to the intem^diate portion ranges from about 0 to 30 
degrees. In an exemplary embodiment, the outside diameter of the intermediate 
portion ranges from abciut 75 percent to about 98 percent of the outside diameters of 
the fbst and second expanded end portions. In an exemplary embodimentt the burst 
5 strength of the first and second expanded end portions is substantially equal to the 
burst strength of the intermediate tubular section. In an exemplary embodiment, the 
ratio of the inside diameters of the first and second exparKled end portions to the 
interior diameter of the intenmedlate portion ranges from about 100 to 120 percent In 
an exemplary embodiment, the relationship between the wail thicknesses tt, t2, and tmr 

10 - erf the first e)q>anded end portion, the second expanded end portion, and the 
intermediate portion, respectively, of the expandable tubular memt>ers, the inside 
diameters Di, O2 and Dint of the first expanded end portion, the second expanded end 
portion, and the intermediate portion, respectively, of the expandable tubular menters, 
and the inside diameter DvMObon of the wellbore casing that the expandable tubular 

15 member will be inserted into, and the outside diameter Doone of the expansion cone that 
w9l be used to radially expand the expandable tubular member within the welRxire is 
given by the following expression: 

wherein ti = t2; and wherein Di = D2. In an exemplary embodiment, the tapered end of 
20 the tubular expansion cone Includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle of attadc of ttie adjacent discrste tapered 
sections increases in a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expansion oone. In an exemplary embodiment, the 
tapered end of the tubular expansion cone includes an pansibolold body. In an 
25 exemplary embodirnent, the angle of attadc of the outer suriS^ 

increases in a continuous manner from one end of tfie paraboloid body to Vhe opposite 
end of the paraboloid body. In an exemplary embodiment, the tubular liifier com^xises 
a piuraHty of expandable tubular members; and wherein the other tubular members are 
interleaved arhong the expahdabie tubular members. 

30 

A method of isolating subterranean zones traversed by a wellbore has also been 
described that includes positioning a tubular liner within the wellbore, and radially 
expanding one or more discrete portions of ttie tutxilar liner into engagernent witt) the 
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w^bore. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially exparKled into engagement with the wellbore. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 
an exentplary embodiment, one of the discrete portions of the tubular liner is radially 
5 expanded by injecting a fluidic material into the tubular finer, and wherein the remaining 
ones of the discrete portions of the tubular liner are radially expanded by pulling an 
expansion cone through the remaining ones of the discrete portions of the tubular lirwr. 
In an exenplary embodiment, the tubular finer comprises a plurality of tubular 
memt>ers; and wherein one or more olf the tubular membm are radially expanded into 

1 0 engagement with the weiibore and one or more of the tubular members are not radially 
expanded into engagement with the weiibore. in an exemplary embodiment, the 
tubular meml>ers that are radially expanded into engagemeTit with the weiibore 
oonrtprise a portion that is radially expanded into engagement with the weiibore and a 
portion that Is not radially expanded into engagement with the weiibore. in an 

tS exemplary emt>odiment, the tubular liner includes one or more expandable, tubular 
members that each include a tubular body comprising an intermediate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portim, and a sealirtg rn&mber coupled to the exterior surface of the intermediate 
portion, and one or more slotted tubular members coupled to ttie expandable tubular 

20 members, wherein the insUe diameters of the slotted tubular rrremtiers are greater than 
or equal to ttie maximum inside diameters of the expandable tubular members. In an ' 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
memt>ers; and wtiereln the slotted tLA>ular members are interieaved among the 
exparKiable tubular members. 

25 

A system for isolating subterranean zones traversed by a weiibore has also been 
described that includes means for positioning a titular liner within the weiibore, and 
means for radially expanding one or more discrete portions of the tubular liner into 
engagement with the weiibore. in an exemplary embodiment, a plurality of discrete 
30 portions of the tubular liner are radially e^qMinded into engagement with the weiibore. 
In an exemfriary errtxxtiment, the remalnfaig portions of ttie tubular liner are not radially 
expanded. In an exemplary emtKxliment, one discrete portion of the tubular liner is 
radially expanded by injecting a fluidic material into the tubular liner, and wherein the 
ottier discrete portions of the tubular liner are radially expanded by puHing an 
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expansion cone through the other discrete portions of the tubular liner. In an 
exemplary emtxxliment, the tubular liner includes a pluraBty of tubular members; and 
wherein one or more of ttie tubular members are radially expanded into engagmient 
with the wellbore and one or more of the tubular members are not radially expanded 
5 into enge^enient with the wellbore. Ih an exemplary embodiment the tubular mmnbere 
that are radially expanded into engagement with the wetlboiB include a portion that is 
radiaHy expanded Into engagmient with the wellbore and a portion that is not radially 
expanded into engagement with the wellbore. 

10 An apparatus for isolating subterranean zones has also been described that includes a 
subterranean fomiation defining a borehole, and a tubular liner positioned in arKi 
coupled to the borehole at one or more discrete locations. In an exemplary 
embodiment, the tubular liner is coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodiment, the tubular liner is coupled to ttie borehole by. 

15 a process that includes positioning the tubular liner within the borehole, and radially 

« 

expanding one or more discrete portions of the tubular liner into eng^ement with the 
borehole. In an exemplary embcxliment a plurality of discrete portions of the tubular 
liner are radially exparntod into engagement with the borehole, in an exemplary 
embodiment, the remaining portions of the tubular liner are rK>t radially expanded. In 

.20 an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by Injecting a fluldic material Irito the tubular Uner; and wherein the other . 
discrete portions of the tubular iiner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary embodiment, 
the tubular liner comprises a plurality of tubular merrri>er8; and wherein one or more of 

25 the tubular membere arp radially expanded into engagement with the borehole and one 
CM* more of the tubular members are not radially expanded into engagement with the 
borehole. In an exemplary embodiment, the tubular membere that are radially, 
expanded into engagement with the borehole Include a portion that is radially 
expanded into engagement with the borehole and a portion tliat is not radially 

30 expanded into engagement with the t)orehole. In an exemplary embodiment, prior to 
ttie radial expansion the tubular liner includes one or more expandable tubulpr 
fneimbers that each indude a tubular body comprising an intermediate portion and first 
and secoTKl exparKled end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the Intermediate 



54 



I 



portion, and one or more slotted tubular members coupled to the expandable tubular 
members, wherein the inside diameters of ttie slotted tubular members are greater.than 
or equal to the maximum inside diameters of the exparKlable tubular members. In an 
exemplary embodiment the tubular liner includes a plurality of expandable tubular 
5 members; and vrtierein the slotted tutHilar members are interleaved anrK>ng the 
expandable tubular members. 

An apparatus has been described that includes a zonal Isolation assennbly including: 
one or more solid tubular members* each solid tubular member including one or more 

10 external seals, one or more perforated tubular members coupled to the solid tukHilar 
members, one or mors flow control valves operably coupled to the perforated tubular 
members for controlling the flow of fluidic materials through the perfbrated tubular 
merhbers, one or 'more temperature sensors operably coupled to one or more of the 
perforated tubular members for nKmitoring the operating temperature within the 

1 5 perforated tubular members, one or more pressure sensors operably coupled to one or 
more of the perforated tubular members for monitoring the operating pressure v^thln 
the perfbrated tubular members, and one or more flow sensors operably coupled to 
one or more of the perforated tubular members for nrK>nitoring the operating flow rate 
within the perforated tubular members, a shoe coi4>led to the zonal isolation assembly, 

20 and a controller operably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the solid tubular members and the perforated tubular members are formed by a 
radial expansion process performed within the welltKHe. 

25 

A method of isolating a first subtenranean zone finom a second subterranean zone in a 
welibore has also been described that includes positioning one or wore solid tubulars 
within the wellbors, the solid tubulars traversing the first subterranean zone, positioning 
one or more perfbrated tubulars within the welibore, the perforated tubulars traveraing 
39 the second subterranean zone, radially expandirtg at least one of the prinnary solid 
tubulars and perforated tubulars within the wellbora, fluldldy coupling the perforated 
tubulars and the solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subtenencmn zone within the welibore extemal to the 
solid tubulars and perforated tubulars, monitoring the operating temperatures, 



pressuiBS, and flaw rates \Arithin one or more of the perforated tubulars, and controlling 
the flow of fhiidic msderials through the perforated tubulars as a furKtion of the 
monitored operating temperatures, pressures, and flow rates. 

5 A method of extracttrig materials from a producing subterranean zone in a wellbore, at 
least a pottion of the weilbore including a casing, has also been described that includes 
positioning one or rnore sofid tubulars within the weilbore, positioning one or more 
perforated tubulars within the weilbore, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at (east one of the solid tubulars and the 

10 perforated tubuldrs within the weilbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the produdng subterranean zone from at least one other subterranean zone 
within the weilbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, monitoring the operating temperatures, pressures, and 

15 flow rates within one or more of the perfbriated tubulars. arxi controlling the flow of 
fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a first sublenranean zone from a second subterranean zone In a 
20 weilbore has also been described that hdudes means for ppsitioriing one or more solid 
tidnriars with^ the weilbore, the solid tubulars traversing the first sut>terranean zone, 
means for positioning one or more perforated tubulars within tihe weilbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the weilbore, 
25 means for fiuldidy coupling the perforated tubulars and the solid tubulars, means for 

m 

preventing the passage of fluids firorh the first subterranean zone to the second 
subterranean zone within the weilbore external to the solid tubulars and perforated 
tubulars, means for monitoring the operating temperatures, pressures,. arKl flow rates 
within one or more of the perforated tubulars, and means for controlling the flow of 
30 fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extrectirig materials from a produdng subterranean zone in a weilbore, at 
least a portion of the weilbore induding a casing, has also been described that indudes 
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means for petitioning one or more solid tubulars within the weUt>ore, means for 
positiorang one or nruxe perforated tutujiars within the w8Ht)ore, the perforated tut>ulars 
traversing the producing subtenanean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 
5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the sdid.tubulars, means for fluidicly Isolating the produdng subterranean 
zone from at least one other subterranean zone within the wellbore,means for fluidteiy 
ooupBng at least one of the perforated tubulars with the produdng subterranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within one 

4 

10 or more of the perforated tubulars, and means for controlling the flow of fluidic 
materials through the perforated tubulars as a function of the monitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that indudes a zonal isolation assembly 
1 5 including: one or more solid tubular members, each solid tubular member induding one 
or more external seals, one or nKxe perforated tubular rnembers each induding radial 
passages coupled to the solid tubular members, and one or more solid tubular liners 
coupled to the interior surfaces of one or more of the perforated tut>ular numbers for 
sealing at least some of the radial passages of the perforated tubular nnembers. and a 
20 shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular nnembers are formed by a radial exparision 
process performed within the wdlbore, and the solid tubular liriers are fomted by a 
radial expansion prooess performed within the wellbore. 

* 

25 A method of isolating a first subterranean zone from a second subterranean zone In a 
wellbore has also been described that indudes positioning one or more solid tubulars 
* within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulare each Induding one or more radial passage within the 
wellbore, the perforated tubulare travereing the second subterranean zone, radially 

30 expanding at least one of the solid tubulare and perforated tubulars withh the wellbore, 
fluididy coupling the perforated tubulare and the primary solid tubulars, preventing the 
passage of fluids from the firet subtenranean zone to the second subtenranean zone 
within the wellbore extenrial to the primary solid tubulare and perforated tubulare. 
positioning one or nnore solid tubular llnere within the interior of one or more of the 
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perforated tubulars» and radiaily expanding and plastically deforming the solid tubular 
Ibiers within the Interior of one or more of the perforated tubulars to fluididy seal at 
least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing subterranean zone in a weilt>ore. at 
least a portion of the wellbore including a casing,, has also been described that includes 
posifioning one or more solid tubulars within the; wellbore, positioning one or more 
perforated tubulars each indudirig orte or more radial passages within the wellbore, the 
prorated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fluidicly 
isoupling the solid tidxjlark ^th the casing, fluidicly coupling the perforated tubulars 
with the soBd tubulars. fluididy isolating the produdng subterranean zone from at least 
one other subterranean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubulars with the produdng subterranean zone, positioning one or more 

15 sdid tubular Hners within the interior of one or more of the perforated tubulars. and 
radiaily expanding and plastically deforming the solid tubular liners within the interior of 
one or more of the perforate tubulars to fluididy seal at least sonne of the radial 
passages of the perforated tubulars. 

20 A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore. the solid tubulars traversing the first subterranean nne, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tutMJiars traversing the second 

25 subtenBnean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the sdid tubulars, means for preventing the passes of fluids from the first, 
subterranean zone to the second subterranean zone within the wellt>ore external to the 
primary sdid tubulars and perforated tubulars, means fbr positioning one or more solid 

30 tubular liners within the interior of one or more tA the perforated tubulars, and means 
fbr radially expanding aixJ plastically defbmiing the solid tubular liners within the interior 
of one or more of the perforated tubulars to fluidicly seal at least some of the radial 
passages of the perforated tubulars. 



According to another aspect of the present invention, a system for extracting materials 
' from a producing subterranean mne in a wellbore. at least a portion of the weHI)ore 
including a casing, has also been descn'bed that includes means for positioning one or 
more solid tutMilars within the welllx)ra, means for positbning or)e or more perforated 
5 tut}ular5 each Including om or nK>re radial passages within the wellbore, the perforated 
tubulars traversing the producing subterranean zone, rneans for radially expanding ist 
least one of the solid tubulars and the perforated tubulars within the wellbore, means 
for fluidicly coupling the solid tubulars the casing, means for fluididy coupling the 
perforated tubulars with the solid tubulars, means for fluidicly isolating the producing 

10 subtenanean zone from at least one other subtenranean zone within the wellbore, 
. means for fluidic^ ooupling at least one of the perforated tubulars vyith the producing 
subterranean zone, means for positioning one or more solid tubular liners within the 
Interior of one or niora of the perforated tubulars, and means for radially expanding and 
plastically deforming the solid tubular liners within the interior of one or more of the 

15 perforated tubulars to fluididy seal at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that includes a zonal isolation asserrAly 
including: one or more solid tubular members, each solid tubular member including one 
20 or more external seals, one or more perforated tubular m^nbers each including radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular memt)er8 for sealing at least some of the radial 
passages of the perforated tubular memt>ers, and a shoe coupled to the zonal teolatlon 
assembly. 

25 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that Includes positioning or^ or more solid tubulars 
witMn the wellbore, the solid tububrs traversing the first subterranean zone, positkxiing 
one or more perforated tubulars each including me or more radial passages within the 
30 wellbore, the perforated tubulars traversing the second subtenranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars vyithin the wellbore, 
fluidicly ooupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first sut>t»Tanean zone to the second subterranean zone 
within the wellbora external to the primary solid tubulars and perforated tubulars, 
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sealing off an annular region within at least one of the perforated tubulars, and injecting 
a hardenable ftukJtc sealing nnaterlal into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tulxjiars. 

5 A method of extracting materials from a producing subterranean zone In a wellbors, at 
least a portion of the weUtx)re including a casing* has also been described that includes 
positioning one or more solid tubulars within the wellt>ore» positioning om or more 
perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean rone, radially expanding at 

10 least one of the sofid tubulars and the perforated tubulars within the wellbore. fluididy 
coupling the, solid tubulars with the casing, fluididy coupling the perforated tirtHJIars 
with the solid tutnilars, fluididy isolating the produdng subterranean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one cX the 
perforated tutMJlars with the produdng subterranean zone, sealing off an annular region 

t5 within at least one of the perfcxated tubulars, and irijecting a hardenable fkjidic sealing 
^ material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described that irtdudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positiohing one or more perforated tubulars each irKluding one or more 
radial passages within the wellbore, the perforated tubulars traversing the second, 
subterranean zone, means for radially expanding at least one of the sdid tubulars and 
25 perforated tubulars withiri the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subtenranean zone within the wellbore external to the 
primary solid tubulars and perforatad tubulars, means for sealing off an annular region 
within at least one of the perforated tubulars, and. means for injecting a hardenable 
30 flukfic sealing material into the sealed annular regions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting materials from a produdng subtenranean zone in a welibore, at 
least a portion, of the wellbore including a casing, has also been described that indudes 
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means for positioning one or more solid tubulars within the wellbore. means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wefibore, the pefforated tubulars traversing the producing 
subtenranean zone, means for radially expanding at least one of the solid tubulars and 
S the perforated tubulars within the weUbore, means for fluididy coupling the* solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid Uibulars. means for fluididy isolating the produdng subtenanean zone from at 
least one other subterranean zone within the welibc^, nieans for fluididy coupling at 
least one of the perforated tubulars with the produdng subterranean zone, means for 
10 sealir^ off an annular region within at least one of the perforated tubulars, and means 
for irijecling a hardenable fluidic sealing material Into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tutHjIars. 

15 An apparatus has also been described that indudes a zonal isolation assemi^ 
positioned within a wellbora that traverses a subtenranean fbnnation induding: one or 
more soHd tubular members, each sofid tubular member induding one or more external 
seals, one or more perforated tubular members coupled to the solid tubular nrtembers, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into ihtinftate contact with the subtenranean formation. 
In an exemplary embodiment, the perforated tubular members that are radially 
expanded into intimate contact with the subterranean formation compress the 

25 subtenranean fonmation. 

A nr)ethod of isolating a first subtenanean zone from a second subterranean zone in a 
wellbore has also been described that Includes positidriing one or nfK>re solid tubulars 
within the wellbore, the solid tubulars traversir^ the first subterranean zone, posittoning 
30 one or more perforated tubulars within the weilbors each induding one or nrK>re radial 
passages, the perforated tubulars traversing the seoond subterranean zone, radially 
expanding at least one of the primary soBd tubulars arid perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars into intiniate contact 
with ttie second subterranean zone, fluididy coupling the perforated tubulars and the 
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solid tubulars. and .preventing the passage of fluids from the first subterranean zone to 
the seooTKl sutitenanean zone within the wellt)ore external to the. solid tubulars and 
perforated tubulars. In an exemplary emtxxiiment, the perforated tubulars that are 
radially expanded into intimate contact with the second subterranean zone compress 
5 the second subterranean zone. In an exemplary embodiment, the method further 
includes vibrating the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary embodiment, the 
method furttier Includes vibrating ttie seomd subterranean zone to dean the radial 
passages of the perforated tubulars tiiat are radially expanded into intimate contact 
10 with the second subterranean zone. In an exemplary embodiment, the method further 
includes applying an impulsive load to the perforated tubulars tiiat are radially 
expanded into intimate contact with the second sid^terranean zone to increase the rate 
of raoovery of hydrocarbons from tile second subterranean zone. 

15 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore Including a casing, has also been described that includes 
positkxiing one or more solid tubulars within tiie wellbore, positioning one or more 
perforated tut>iriars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding ait 

20 least one of the solid tubulars and the perforated tubulars within the wellbore, radially 
expanding at least one of the perforated tubulars into intimate contact with the 
producing sutrterranean zone, fluididy coupling the solid tubulars with the casing, 
fluidicly coupling the perforated tubulars witti the solid tubulars, fluididy isolating the 
produdng subterrpnean zone from at toast one other subterranean zone wiihin the 

25 wellbore, and fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone. In an emmplary ernbodiment, the perforated tubulars 
that are radially expanded into intimate contact with the produdng subtenranean zone 
compress the produdng subterranean zone. In an exemplary embodiment, the method 
further iridudes vibrating the producing subterranean zone to increase the rate of 

30 recovery of hydrocaft)ons from ttie produdng subtenranean zone. In an exemplary 
emtxxliment, the method further indudes vibrating the produdng subterranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded Into 
intimate contact with Oie produdng subterranean zone. |n an exemplary embodiment, 
the mett)od further indudes applying an impulsive load to the perforated tubulars that 
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are radiaiiy expanded into intimate contact with the producing subtenanean zone to 
increase the rate of recovery of hydrocart)on$ from the produdng subterranean zone. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
5 wellbore has also been described that Includes means for positioning one or more solid 
tubulars within the weiibore. the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

10 perforated tubulars within the wellbore, mearts for radiajly expanding at least one of the 
perforated tidlMilars into intimate contact with the second subterranean zone, means for 
fluUidy coupling the perforated tubulars and the solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zoxte within the wellbore external to the solid tubulars and perforated 

15 tubulars. In an exemplary embodiment, the rneans for radiaiiy expanding at least one 
of the perforated tutHjIars fnto Intimate contact with the secorKl subterranean zone 

> ■ 

comprises means for compressing the second subterranean zone. In an exemplary 
embodiment, the system further Includes means for vibrating the second subterranean 
zone to increase the rate of recovery of hydrocart>ons from the second subterranean 

20 zone. In an exemplary embodiment, the system further Includes means for vibrating 
the sepmd subtmanean zone to dean the radial passages of the perforated tubulars 
that are radialty expanded into intimate contact with the second subterranean zone. In 
an exemplary embodiment, the system further indudes means for applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 

25 contad with Vhe second subterranean zone to increase the rate of recovery of 
hyctoocarbons from the second subterranean »ne. 

A system for extracting materiate from a produdng subterrariean zone in a wellbore, at 
least a portion of the wellbore Induding a casing, has also been described that indudes 
30 means for positioning one or more solid tubulars v^n the wellbore, means for 
positioning one or more perforated tubulars within the wellbore each induding one or 
more radial openings/ the perforated tubulars traversing the produdng subtenranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for radially expanding at least one of the perforated 
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tubuiars into intimate contact with the producing subtenanean zone/means for fluididy 
coi4>Nng the solid tubulais with the casing, means for fluididy ooupiing the perforated 
tubuiars with the solid tubuiars, means for fluididy isolating the produdng subterranean 
zone from at least one other subterranean zone within the wellbore, and means for 

Q flukfidy coupling at least one of the perforated tubuiars with the produdng 
subterranean zone. In an exemplar embodiment, the means for radially expanding at 
least one of the perforated tubuiars Mo intimate contact with the produdng 
subtenBnean zone comprises means for compressing ttie produdng subterranean 
zone. In an exemplary embodiment, the system further indudes means for vibrating 

10 the produdng subterranean zone to increase the rate of recovery of hydrocart>on8 from 
the produdng sutrterranean zone. In an exemplary embodiment, the system further 
indudes means for vibrating the produdng subterranean zone to dean the radial 
passages of the perforated tubuiars that are radially expanded into intimate contad 

♦ ■ ■ 

with the produdng subtenaneart zone. In an exenv)lary embodbnent. the system 
15 further indudes means for applying an impulsive load to the perforated tubuiars that 
are radially exparided into irttimate contad with the produdng subterranean zone to 
increase the rate of recovery of hydrocart>ons from the produdng subterranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
20 positioned within a wellbore that traverses a subterranean formation and indudes a 
. perforated welIt>ore casing, indudir^: one or more solid tubular memt>er8, each solid 
tutHilar member ir^duding one or worn external seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
Isolation assembly. At least one ctf the soUd tubular members and the perforated 
25 tubulflor members are formed by a radial expansion process perfonned within the 
wellbore, and at least one of the perforated tubular members are radially expanded Into 
Intimate contact with the perforated wellbore casing. In an exemplary embodiment, the 
perforated tubular members that are radially e)q[>anded into Intimate contact with the 
petforated casing compress the subtenariean formation. 

30 

A method of isolatir)g a first s(i)terranean zone from a second subterranean &ne in a 
wellbore that indudes a perforated casing ttiat traverses the second subterranean 
zone, has also been described that indudM positioning one or more solid tubuiars 
within the welit>ore, the sdid tubuiars traversing the first subterranean zone, positioning 



one or more perforated tubulars within the wetibore each hidudlng one or more radial 
passages, the perforated tubulars traversir^g ttie second subterranean zone, radially 
expaixfing at toast orie of the primary solid tubulars and perforated tubulars within the 
wellborB, radially expanding at least one of the perforated tubulars into intimate cohtect 

S with the perforated casing, fluididy coupling the perforated tubulars and the solid 
tubulars, and preventing the pass^e of fluids from the first subterranean zorm to the 
second subterranean zone within the wcillbore external to the solid tubulars and 
perforated tubulars. In an axemp^ry embodbment, the perforated tubulars that are 
radialty expanded into inUmate oontect with the piarforated casing compress the second 

10 subterranean zone. In an exentplary embodiment, the method further includes 
vibrating the second subtetrenean zone to increase the rate of recovery of 
hydrocartxms from the second subtenanean zone. In an exemplary embodiment, the 
method further indudes vibrating the secorKi subterranean zone to clean the radial 
passages of the perforated tubuters that are radially expanded Into intimate contect 

15 with the perforated casing. In an exemplary embodiment, the method further indudes 
applying an impulsive^ load to the perforated tubulars that are radially expanded into 
intimate contad yM\ the perforated casing to Increase the rate of recovery of 
hydrocarbons from the second subterranean zone.. 

* 

20 A method of extracting materials from a produdng subterranean zone in a weilt)ore. at 
least a portim of the wellbore induding a eating and a perforated casing that traverses 
the produchg subterranean zone, has also. t>een described tiiat indudes positioning 
one or nrxxe solid tubulare within the wellbore, positioning one or more perforated 
tubulars within the wellbore each induding one or more radial passages, the perforated 

25 tubulars traversir^ the fHodudng subterrartean zone, radially expanding at least one of 
the sdid tubulars and the perforated tubulars within the vifellbore, radially expanding at 
* least one of the perforated tubulars into intiniate oontect with the perorated casing, 
fluididy coupling the soM tubuters with the casing, fluididy ooupling the perforated 
tubulars with the solid tubulars, fluididy isoteting the producing subterranean zone from 

30 at least one ottier subterranean zone within the wellbore, and fluididy ooupling at least 
one of the perforated tubuters with the produdng sut)terranean zone, in an exemptery 
embodiment, the perforated tubulars that are radtelly expanded into intimate oonted 
with the perforated casing compress the produdng subterranean zone. In an ^ 
exemplary embodiment, the method further indudes vibrating the produdng 
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subtenanean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zorte. In an exemplary emtxxJinnent, the method further includes 
vitmting the producing subterranean zcme to dean the radial passages of the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
5 casing. In an exemplary embodiment, the method fiffther indudes applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contad with the perforated tubulars to Increase the rate of recovery of hydrocarbons 
from 0ie produdng subtenanean zone. 

10 A system for isolating a first subterrianeah zone from a second subterranean zone in a 
weilbore that indudes a perforated casing that traverses the second subterranean 
zone, has also been described that indudes means for positioning or^ or more solid 
tubulars within the weilbore, the solid tubulars travensing the first subtenanean zohe, 
means for positioning one or more perforated tubulars within the weilbore each 

15 mdudtng one or more radial (passages, the perforated tubulars traversing the second 
subtsrranean zone, mearis for radiaUy expanding at least one of the solid tubulars and 
perforated tubulars within ttie weilbore, means for radially expanding at least one of the 
perforated tubulars into Intimate contad with the perforated casing, means for fluididy 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subterranean zone to the second subterranean zone 
within the weilbore external to the solid tubulars and perforated tubulars. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 
tubulars into intimate contad with the perforated casing comprises means for 
compressing the second subterranean zone. Iri an exemplary embodiment, the system 

25 further indudes means for vibrating the second subterranean zone to increase the rate 
of recovery of hydrocarbons from the secorKl subterranean zone, in an esmnplary 
embodiment, the system further indudes means for vibrating the second subteitanean 
zone to dean ttie radial passages of me perforated tubulars that are radially expanded 
Into Intimate contad with the perfomted caeing. In an exemplary embodiment, the 

30 system further indudes nieans for applying an Impulsive load to the perforated tubulars 
that are radially expanded into intimate conted with the perforated casing to increase 
the rate of recovery of hydrocart)ons frorn the secmd subterranean zone. 



A system for extracting materials from a producing subterranean zone in a welibore, at 
least a portion of the wellbore including a casing and a perforated casii^ that traverses 
the producing subterrar^n zone, has also been described that includes means for . 
positioning one or more solid hibulara within the wellbore. means for positioning one or 

5 more perforated tubulars within the wellbore each including one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, means 
for radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore, means for radially expanding at teast one of the perforated tubulars 
into intimate contact with the perforated casing, means for fluididy coupling the solid 

10 tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, nfteans for fluididy isolating the produdng subterranean zone from at 
least one other subterranean zone within the wellbore, and means for fluldicly coupling 
at least one of the perforated tubulars with the produdng siA)tenBnean zone. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 

15 tii)ulars into intimate contact with the perforated casing comprises means for 
compressing the produdng subterranean zbrte. In an exemplary enr^xxtlment, the 
further Indudes means for vibrating the produdng subterranean zone to increase the 
rate of recovery of hydrocarbons from the produckig subterranean zone. In an 
exemplary embodiment, the system further indudes means for vibrating the produdng 

20 subterranean zone to dean the radial passages of the perforated tubulars ttiat are 
radially expanded Into intimate contact with the peribrated casing. In an e)mnplary 
embodin>ent, the system further indudes means for applying an impubive load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocartx)n8 from the produdng 

25 subterranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or more solid tubular members, each sdid tubular member induding one 
or more external seals, one or more perforated tubular members each induding radial 
30 passages coupled to the sdid -tutnilar members, and one or more perforated tubular 
liners each induding one or more radial passages coupled to the interior surfoces of 
one or nxm of the perforated tubular meirAers, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process perfomied within the 
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walibofB, and the perforated tubular liners are formed by a radial expansion process 
performed within the welibore. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
5 vvellbore has also been described that Includes positioning one or more solid tubulars 
within the welibore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each fnduding one or more radial passages within the 
welibore. the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the welibore, 
10 fluidiciy coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subterranean 2sone to the second subterranean zone 
within the welibore external to the primary solid tubulars and perforated tubulars. 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars. and radially expanding and plastically defonming the perforated 
15 tiAxdar liners within the interior of one or more of the perforated tubulars. 

A method of extracting materials from a producing subterrariean zone in a welibore. at 
least a portton of the welibore including a casing, hiss also been described that includes 
positioning one or more solid tubulars within the weUbore. positioning one or more 

20 perforated tubulars each indudihg one or more radial passages within the welibore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the welibore, fluidiciy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubidars. fluididy isolating the produdng subterranean zone flnom at least 

25 one other subterranean zone wlthtn the welibore. fluidiciy coupling at least one of the 
perforated tubulars with the produdng subtenBnean zone, positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and radisdy expanding and plastically deforming the perforated tubular liners within the 
interior of one or more of the perforated tubulars. 

30 

A system for isolating a first subterranean zone froni a seoond subterranean rone in a 
weHbore has also been described that indudes means for positioning one or more solid 
tubulars within the welibore. the solid tubulars traversing the first subterranean zone, 
meare for positioning one or nf)bre perforated tubulars each indudihg one or more 
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radial passages within the wellbora. the perforated tubulars traversing the seoond 
subterranean ^one, means for radiaUy expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, mans for preventing the passage of fluids from the first 
5 subterranean zone to the seoond subtenanean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubtdar liners witNn the interior of one or more of the perforated tubulars, 
and means for radially expanding and plastically defonning the perforated tubular liners 
within the Interior of one or more of the perforated tubulars. 

10 

... 
A system for extracting materials from a producing subtetranean zone in a weilbdre, at 

least a portion of the wellbore Including a casing, has also been described that includes 

means for positioning one or more solid tubulars within the wellbore, means for 

positiontng one or more perforated tubulars each including one or mora radial 

IS passages within the weflbora, the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluididy coupling the solid 
tubulars with the casing, means for fkjidicly coupling the perforated tubuters with the 
solid tubuters. means for fluididy isotating the produdng siAtonanean zone from at 

20 least one other subtbrranean zone within the wellbora, means for fluidiciy coupling 
at least one of the perforated tubulars with the produdng subterranean zone, means for 
positioning one or more perforated tubular liners within the Interior of one or more of 
the perforated tubulars, and means for radially expanding and plastically defonning the 
perforated tubuter liners within the Interior of one or more of the perforated tubulars. 

25 

An apparatus has also been described that indudes a zonal isdation assembly 
• induding: one or more solid tubular members, each solid tubular member induding one 
or more external seals^ two or more perforated tubuter members each induding radtel 
passages coupled to the solid tubular members, and one or more one-way valves for 
30 oontroltebly fluidiciy coupling the perforated tubular members, and a shoe coupled to 
the zonal tedatkm assembly. At least one of the sdid tubular members and the 
perforated tubular members are formed by a radtel expansion process performed within 
the welltxm. 
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A method of isolating a first subtBrranean zone from a second subterranean zone 
having a plurality of producing zones in a wellbore has also been described, ttiat 
includes positioning orte or more solid tubuiars within the wellbore, die solid tubulars 
traversing the first subterranean, zone, positioning two or mors perforated tubulars each 
5 including one or more radial passages within the weilbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the welibore, flutdidy coupling the perforated 
tubulars and the primary solid tubulars. preventing the passage of fluids from the first 
subfterranean zone to the second subtenrahean zone within the wellbore external to the 
10 primary soVd tubtdars and perforated tubuiars, and preventing fluids ftom passing from 
one of the prpducing zones that has not been depleted to one of the producing zones 
that has been depleted. 

A method of extracting materials flrom a wellbore having a plurslity of producing 
IS subtenanean zones, at least a portion of the weilbore including a casing, has also been 
described that includes positioning one or more solid tubuiars within the wellt)ore, 
positioning two or more perforated tubulars each including one or more radial passages 
within the wellbore, the perforated tubulars traversing the producing subterranean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore, fluidicly coupling the solid tubulars with the casing, fluididy coupling 
the perforated tutMilars with the solid tubulars, flukliciy isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone^ preventing fluids from passing from one of the producing zones 
25 that has not t>een depleted to one of the producing zones that has been depleted. 

A system for isolating a first subtenranean zone from a second subterranean zone 
having a plurality of producing zones in a weilbore has also bem described that 
includes means for positioning one or rnore solid tubulars within the wellbore, the solid 
30 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars^ each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubulars within the welit)ore, 
means for fluididy coupling the perforated tutailars and the solid tubulars, mear^ for 
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preventing the passage of fluids from the first subterranean zorte to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or nme perforated tubular liners witMn 
the interior of or^e or more of the perforated tubulars, and means for preventing fluids 
6 from passing from one of the producing zones that has not been depleted to one of the 
produdng zones that has been depleted. 

A system for extracting materials from a plurality of producing subterranean zones in a 
wellbore* at least a portion of the weBt)ore including a casing, has also been described 

10 that hchides means for positioning one or more solid tubulars within the wellbore. 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zones, means for radiaily expanding at least one of the solid tubulars and 
the perforated tubulars • within the wellbore, meians for fluididy coupling the solid 

is tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluiddy tsdating the produdng subterranean zone from at 
least one other subterranean zone within the wellbcNe, means for fluididy coupling at 
least one of the perforated tubulars with the produdng subterranean zone, means for 
positioning one or more perforated tubular liners within the interior of one or; more of 

20 the perforated tubulars, and means for preventing fluids from passing from one of the 
produdng zones that has not been depleted to one of the produdng zones that has 
been depleted. 

An apparatus for .extracting geothermal energy from a subterranean formation 
25 containing a source of geothermal energy has also been described that Indudes a 
zonal isolation assembly positioned within the subterranean formation including: one or 
more solid tubular memb^, each soU tubular nnember induding one or more external 
seals, one or more perforated tubular memliers each induding radial passages coupled 
to the solid tubular members, and one or more perforated tubular liners each Induding 
30 one or more radial passages coupled to the intertor surfoces of one or more of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 
least one of the solid tubular members and the perforated tubular memt>ers are formed 
by a radial expansion process performed within tfie wellbore. 
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A method of isolating a first subtenanean zone from, a second subterranean zone 
including a source of geothermal energy in a wellbore has also been described that 
included posittontng one or more solid tubulars within the wellbore» the solid tubulars 
traversing the first subterraneani zone, positioning one or more perforated tubulars 
5 each including one or rroiB radial passages within the welibore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubi^ within the wellbore, fluidicly coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
10 primary sotM tutMJiars and perforated tubulars, positioning one or more perforated 
tubular liners within the interior of one or more of the perforated tubulars, and radially 
expanding and plasttcaily defonning the perforated tubular liners v^in the interior of 
one or more of the perforated tubulars. 

15 A method of extracting geothermal energy from a subtenranean geothenmal zone in a 
wellbore, at least a portion of the wellbore including a cstsing, has also been desolbed 
that Includes positioning one or more solid tubulars within the wellbore. positioning one 
or more perforated tubulars each including one or more radial passages within tlie 
wellbore, the perforated tubulars traversing the subterranean geothennal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, fluididy coupling the solid tubulars with the casing, fluidicly coupling the 
perforated tubulars with the solid tubulars. fluidicly isolating the subterranean 
geothermal zone from at least one other subterranean zone within the weilbore. and 
fluidicly coupling at least one of the perforated tubulars with the subterranean 

25 geoHienmal zone. 

* A system for isolating a first subterranean zone from a second geothennal 
subtenanean zone in a weilbore has also been described that includes rmans for 
positioning one or more solid tubulars within the weilbore.. the solid tubuiara traversing 
30 tlie first subterrsman zone, means Ujt posittoning one or more perforated tubulars 
each including one or tnore radial p»sages within the weHbora. the perforated tubuiara 
traversing the second geothem^ subterrarYeian zorie. means for radial^ expanding at 
least one of the solid tubulars and perforated tubulars within the went^ore. rneans for 
fluidity coupling the perforated tubulars and the solid tubuiara, and means for 



preventing the passage of fluids from the first siAterranean zone to the second 
gMthennal subterranean zone within the wellbote external to the primary solid tutHjIars 
and perforated tubulars. 

5 A system for extracting geothermal energy from a subterranean geothemnal zone in a 
wellbore, at least a portion of the weHbore induding a casing, has also been described 
that includes means for positioning one or more solid tubulars within the wellbore, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the weilbore, the perforated tubulars traversing the subterranean 

10 geolhennal zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weilbore, means for fluididy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the subterranean geothermal zone from at 
least one other subterranean zone within the weilbore, and means for fluididy coupling 

15 at least orte of the perforated tubulars with the subterrarwan geothermal zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or more solid tubular memt)ers, each solid tubular member induding one 
or more external seals, one or more perforated tubular members each induding one or 

20 more radial passciges coupled to the solid tubular members, and a shoe coupled to the 
zonal isolation assen4>ly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process performed within the 
weilbore. and the radial passage of at least one of the perforated tubular members are 
deaned by further radial expansion of the perforated tubular memt>ers within the 

25 weilbore. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
weflbore has also been described that indudes petitioning one or nmre solid tubulars 
within the weilbore, the solid tubulars traversing the first subtenranean zone, positioning 
30 one or nrx>re perforated tubulars within the weilbore each induding one or nura radial 
passages, the perforated hjbulars traversing the second sut)terranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
weilbore, fluididy coupling the perforated tubulars and the solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 

73 



wKhfn the weDbore external to the solid tid>ulars and perforated tubulars, and cleaning 
materials from the radial passages of at least one of the perforated* tutHJiars by further 
radial expansion of the perforated tubulars within the welllx>re. 

S A nnethod of extracting material from a producing sutrterranean zone in a welll)ore. at 
least a portion of the WBlltxMre including a casing, has also been desa1t)6d that includes 
positionihg one or more solid tubulars within the wellbore, positioning one or more . 
perforated tut)uiar$ within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fluidicly 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars, fluidicly isolating the producing subterranean zone from at least 
one other subtenranean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubularB with the producing subterranean zone, monitoring the op^ting 

15 terTv>eratures, pressures, and flow rates within one or more of the perforated tubulars, 
and cleaning materials firom the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

■ 

A system for isolating a first subterranean zone from a second subtenanean zone in a 
20 wellbore has also been described that Includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subten^nean zone, 
means for positioning one or more perforated tubulars within, the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, .means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, means for fluidicly coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external* to the 
solid tubulars and perforated tubulars, and means for cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
30 perforated tubulars within the wellbore. 

A system for extracting materials from a producing subtenanean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been descrftied that includes 
nieans for positioning one or mors solid tubulars within the vveilbore^ means for 



positioning one or more perforated tubulars within the wellttore each including one or 
more radial passages, the perflated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluididy coupling the solid tubulars with the 

5 casing, means for fluididy ooupiing the perforated tubulars with the solid tubulars, 
means, for fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore, means for fluididy coupling at least one of the 
perforated tubular^ with the produdng subterranean zone, and means for cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 

10 radial expansion of the perforated tubulars within the wellbore. 

Although illustratiye embodiments of the invention have t>een shown and described, a 
wide range of modification, changes and substitution is contemplated in the foregoing 
disclosure. In some Instances, some features of the present invention may be 
15 employed without a oonesponding use of the other features. Accordingly, it Is 
appnHHiate that the appended daims be construed broadly and in a manner consistent 
with the scope of the invention. 
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CLAIMS 

1 . An apparatus, comprising: 

a zonal isolation assemt)ly comprising: . 
5 one or more solid4ul)ular memt)ers, each solid tutHilar member including one or 

more external seats; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more solid tubular liners coupled to the interior surfaces of one or more 
10 of the perforated tubular members for sealing at least some of the radial passages of 
the perforated tubular memtiers; and 

a shoe coupled to the zonal isolation asserribly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfomied within the weiibore; and 
15 wherein the solid tubuter liners are formed by a radial expansion process 

performed within the weiibore. 

Z A method of isolating a first subterranean zone from a second subterranean 
zone in a weiltK>re, comprising: 
20 positioning one or more solid tubulars within the weiibore. the solid tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the weiibore, the perforated tubulars traversing the second 
subterranean zone; 

25 radially expanding at least one of 0ie solid tubulars and perforated tubulars 

within the weiibore; 

fluidicty coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
. subterranean zone within the weiibore external to the primary solid tubulars and 
30 perforated tubulars; 

positioning one or more solid tubular liners within the interior of one or more of 
the perforated tutMilars; and 
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radially expanding and plasticatly deforming the solid tubular liners within the 
interior of one or niore of the perforated tubuiars to fluidldy seal at least sonne of the 
radial passages of the perforated tubulars. 

5 3. A method of extracting materials from a producing subtenranean zone in a 
weUbore, at least a portion of the wellbore including a casing, comprising; 
positioning one or rnore sdid tubulars within the weUbore; 

- • 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
10 subterranean zone; 

radidHy expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fiuidicly coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
15, fiuidicly isolating the produdng subterranean 2one from at least one other 

subtenanean zone within the wellbore; 

fluididy ooupBng at least one of the perforated tubulars with the produdng 
subterranean zone; 

positioning one or more solid tubular liners within the interior of one or more of 
20 the perforated tutHilars; arKi 

radially expanding and plastfcally deforming the solid tubular liners within the 
Interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

25 4. A system for isolatirig a flrst subterranean zone from a second subterranean 
zone in a welltxm, comprising: 

means for positioning one or more soBd tubulars witNn the wellbore* the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each indudirig one or 
30 mom radial passages within the wellbore, the perforated tubulars traversirig the second 
subterranean zone; 

means for radially expanding at least one of the soBd tubulars and perforated 
tubulars within the weifoore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wetlbore external to the prunary solid tubulars 
and perforated tubulars; 

means for po^onlng one or more solid tubutar Kners within the interior of one 
5 or more of the perforated tubulars; and 

means for radiially expanding and plasticaily defonning the sdid tubular liners 
within the interior of one or more of the perforated tubulars to fluldidy seal at least 
some of the radial passages of the perforated tubulars. 

• * 

10 5. - A system for extracting materials from a produdng subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for posltioniiig one or mm perforated tubulars each including one or 
more radial passages within the wellborSi the perforated tubulars traversing the 
15 producing subterranean zone; 

means for radially expariding at least one of the solid tubulars arid the 
perforated tubulars within the wellbore; - 

means for fluidiciy coupling the solid tubulars with the casing; 
means for fluidiciy coupling the perforated tutHJbrs with the solid tubulars; 
20 means for fluldtdy isdatlng the produdng subterranean zone from at least one 

other subterrahean zone within the wellbore; 

means for fluidldy coupling at least one of the perforated tubulars with the 
. producing subterranean zone; 

means for positioning one or more solid tubular liners within the interior of one 
25 or mcMPS of the perforated tubulars; and 

means for radially expanding and- plastically deforming the solid tubular liners 
within the Interior of one cm- more of the perforated tubulars to fluidldy seal at least 
some of the radial passages of the perforated tubulars. 
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1 . An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubiriar members, each soyd tubular member including one or 
5 more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 
one or more flow control valves operably coupled to the perforated tubular nnembers for 
controlling the flow of fluidic materials through the perforated tubular nr^mbers; 

one or more temperature sensors operably coupled to one or more of the 
10 • perforated tubular mwnbers for monitoring the operating temperature within the 
perforated tubular members; 

one or more pressure sensors operably coupled to one or nrare of the 
perforated tubular members for nrtonitoring the operating pressure within the perforaited 
tubular members; and 

15 one or more flow sensors operably coupled to one or more of the perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly: and 

a controller operably coi4)led to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for monitoring the temperature, 
pressure and fk3w sensors and oontroillng the operation of the flow control valves; 

wherein at least one of the solid tubular men4)ers and the perforated tubular 
members are formed t)y a radial expansion process performed within the wellbore. 

25 2. A method of isolating a first subterrariean »ne from a second subterranean 
zone in a weNbore, comprising: 

positioning one or more solid tubulars within' the wellt>ore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubularsf within the wellbore, the perforated 
30 tubulars traversing the second subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

fiuldidy coupling the perforated tubulara and the solid tubulars; 

preventing the passage of fluids firom the firat subterranean zone to the second 
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subtenanean zone within the welltxKe external to the soTKi tubulars and perforated 
tubulars; ' - 

nnonitoring the operating temperatures, pressures, and flow fates within one or 
more of the perforated tubulars; and 
5 controlling the flow of fiuidic materials through the perforated tubulars as a 

function of the monitored oper^ng temperatures, pressures, and flow rates. 

3. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

1 0 positioning one or wore solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the producing subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
15 fluididy coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulars with the solid tubulars; 
fluididy Isoteting the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluidicly coupling at least one of the perforated tubulars ^th the producing 
20 subtenanean zone; 

monitoring the operating tmiperatures, pressure, and flow rates within one or" 
more of the perforated tubuters; and 

controlling the flow of fluidic materials through the perforated tubulars as a 

> 

function of the monitored operating temperatures, pressures, and flow rates. 

25 

4. A system for isolating a first subtenranean zone from a secmd subtenanean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 
30 means for positiontng one or more perforated tubulars within the wellbore, the 

perforated tubulars traversing the secoTKl subterranean 2one; 

means for radially expanding at least one of the solid tubulars and perforated 
tutMilars within the wellt>ore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first sutiterranean zone, to 
the second sutyterranean zone within the weltt)ore e)ctemal to the solid tububrs and 

■ 

perforated tubuiars; 

means for monttorfng the operating temperatures, pressures, and flow rates 
5 witMnorieormoreoftheperft)ratedtubularsi;an^ 

means for controHing the flow of fluidic materials through the perforated tubulars 
as a function of the monitored operating tenr^ratunss, pressures, and flow rates. 

5. A system for extracting materials from a producing subterranean zone in a 
1 0 wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulare within the wellbore; 
means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the produdng subterranean zone; 

mtons for radially expanding at least one of the solid tubulars and the 
15 perforated 

tubulars within the welibcra; 

rneans for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly teolating the producing subterranean zone from at least one 
20 other subterranean zone within this wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for rridnitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulare; and 
25 means for controlling the flow of fluidic materials through the perforated tubuldre 

as a fonction of the monitored (grating temperatures, pressures, and flow rates. 

6. An apparatus, comprteing: 

a zonal isolation assembly oornprising: 
30 one or morr solid tubutar membere, each solid tubular member including one or 

more external seals; 

or)e or more perforated tubular membere each including radial passages 
coupled to the solid tubular membere; and 

one or more soNd tubular linere coupled to the interior surfaces of one or more 
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of the perforated tubular memt)ers for sealing at least some of the radial passages of 
the perforated fxibul^ members; and 

a shoe coupled to the zonal Isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
5 members are formed by a radial esipansion process perfonmd within tha wellbore; and 
wherein the solid tubular liners are formed tiy a radial expansion process 
performed witNn the wellbore. 

7. A method of isola^ a first subterranean zone from a second subterranean 
1 0 zone in a wellbors, comprising: 

positioning one or more solid tubulars within the wellbore^ the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tutnjlars each including one of more radial 
passages within the weHt}ore. the perforated tubulars traversing the seoond . 
1 5 subtenranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wdlbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage (rf fluids from the first subterranean zone to the seoond 
20 subtenanean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular liners within the interior of one or more of 
the peri^orated tubulars; arid 

radidly expanding and plastically deforming the sdid tubular liners within the 
25 interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

8. A method of extractirig materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

30 positioning one or more solid tubulars within the.welU)ore; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated . tubulars traversing the producing 
subtenanean zone; 
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radially expanding at least one of the solid tubuteus and the perforated tutMJiafs 
within the wellbore; 

fluidiciy coupling the solid tutHjIars with the casing; 

fluididy coupling the perforated tubulars with the solid tutuilars; 
5 fluidiciy isolating the producing siAtenranean zone from at least one oSier 

subterranean zone within the wellbore; 

fluidiciy coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

positioning one or more solid tubular liners within the Interior of one or mors of 
10 . the perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

" « ' . 

15 9. A system for isolating a first subtenanean zone fifom a second subterranean 
zone in a wellbore. comprising: 

means for positioning one or more solid tubulars within the wellbore, the sdid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
20 more radial passages within the wellbore^ the perforated tubulars traversing the second 

■ 

subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fiuklldy coupling the perforated tubulars and the solid tubulars; 
25 means for preventing the passage of fluids from the first subterranean zone to 

the second subterranean zone wittiin the vvellbore external to the primary solid tubulars 

m 

and perforated tubulars; 

means for positioning one or more solid tubular liners vidthin the intsrior of one 
or mors of the perforated tubulars; and 
30 means for radially expanding and plasticaliy deforming the solid tubular liners 

within the interior of one or more of the perforated tubulars to fluidtely seal at least 
some of the radial passages of the perforated tutHJlars. 
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10. A system for extracting materials from a producing subterranean zone in a 

n of the weHbore including a casing, oomprising; 



30 
















means for positioning one or more perforated tubulars each including one or 
5 more radial passages within the wellbore, the perforated tubulars traversing the 
producing subtenanean zone; 

means for r»iially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casir^; 
1 0 means for fluididy coupling the perforated tubulars with the solid tutnjlars; 

means for flukfldy Isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subtenanean zone; 
15 means for positioning one or more solid tubular liners within the interior of one 

or more of the perforated tubulars; and 

means for radially expanding and plasticaUy deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 

20 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member induding one or 
more external seals; 

25 one or more perforated tutHilar members each including radial passages 

coupled to the solid tubular members; and 

a seating material coupled to at least some of the perforated tubular memt^ers 

■ 

for sealing at least some of the radial passages of the perforated tubular members; and 
a shoe coupled to the zonal isolation assembly. 



12. A method of isolating a first subterrariean zone from a second subterranean 
zone in a wellbore, oomprising: 

positioning one or more solid tubulars within the wellt>6re, the solid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars each including one or more redial 
passages ^Mthin the weIlt>ore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tutMjIars and perforated tubulare 
5 within the wellbore; 

fluididy coupling the perforated tubulare and the primary solid tubulars; 

preventing the passage of fluids froni the firet subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulare; 

1 0 sealing off an annular region within at least one of the perforated tubulars; and 

Injecting a hardenable fluidic sealing material Into the Sealed annular regions of 
the perforated tubulare to seal off at least some of the radial passages of the perforated 
tubulare. 

15 13. A method of extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore Including a casing, comprising; 
positioning one or nK)re sdid tubulare within the vvellbore; 

♦ 

positioning one or more perforated tubulare each including one or more radial 
passages within the wellbore, the perforated tubulare trevereing the producing 
20 subterranean zone; 

radially expanding at least one of the solid tubulare and the perforated tubulare 
Within the wellbore; 

fluidfciy coupling the soiM tubulare with the casing; 

fluididy coupling the perforated tubulare with the solid tubulars; 
25 fluididy isolating the. produdng subterranean zone from at least one other 

subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulare with the producing 
subterranean zone; 

sealing off an annular region within at least one of the perforated tubulars; and 
30 injecting a hardenable fluidic sealing material into the seated annular regions of 

the perforated tubulare to seal off at least some of the radial passages of the perforated 
tubulare. 
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14. A system for teolating a ftrst subterranean zone from a second subterranean 
zone in a welltKNB, oomprising: 

means for positioning one or more solid tubulars within the welibore. the solid 
tubuiars traversing the first subterranean zorie; 
5 means for posittoning one or more perforated tubuiars each including one or 

rnore radial passages within the weilbore, the perforated tubuiars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubuiars and perforated 
tubuiars within the wellbore; 
10 means for flutdidy coupling the perforated tutnjlars and the solid tubuiars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubuiars 
and perforated tubuiars; 

means for sealing off an annular region within at least one of the perforated 
15 tubuiars; and 

means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubuiars to seal off at least some of the radial passagi^ of the 
perforated tubuiars. 

20 15. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing* comprising; 
means for positioning one or more solid tubuiars within the wellbore; 
means for positioning one or more perforaited tubuiars each including one or 
more radial passages within the wellbore, the perforated tubuiars traversing the 
25 produdng subteranean zone; 

means for radially expanding at least one of the solid tubuiars and the 

» 

perforated tubuiars within the wellbore; 

means for fluididy coupling the solid tubuiars with the casing; 

means for fluididy coupling the perforated tubuiars with the solid tubuiars; 
30 means for fluididy isolating the produdng subterranean zone from at least one 

other subterranean zone within the weilt)ore; 

means for fluididy coupling at least one of. the perforated tubuiars with the 
produdng subterranean zone; 
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means for sealing off an annular r^m within at least one of the perforated 
tubulars; and 

means for injecting a hardenable flukiic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
5 perforate^lutHitars. 

16. An apparatus, oomprising: 

a zonal isolation assemt>ly positioned within a w^lbore that traverses a 
subtenanean fonnation. oomprising: 
10 • one or more solid tubular memt)ers, each solk! tubular member including one or 

more external seals; 

one or more perforated tii^iilar members coupled to the solid tubular nr^mt>ers; 

and 

a shoe coupled to the zorial Isolation assembly; 
15 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed within the wellbore; and 

wherein at least one of the perforated tubular memt^ers are radially expanded 
into intimate contact with the subterranean formation. 

20 17. The apparatus of daim 16. wherein the perforated tubular memt)ers that are 

4 

radially expanded Into intimate contect with the subtenanean formation compress the 
subtenanean formation. 

18. A method of isolating a first subterranean zone from a second subterranean 
25 zone in a wellbore, oomprising: 

positioning one or more sofid tubulars within the wellbore, the solid tubulars 
traversirig the first subterranean zone; 

positioning one or more perforated tubulars within the weiRxKe each including 
one or more radial passages, the perforated tubulars . traversing the second 
30 sut)terranean zone; 

radially expartding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

radially expandirtg at least one of the perforated tutHilars into intimate contact 
with the second subterranean zone; 

87 



fluidicty coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone within the wellbore external to the solid tubulars and perforated 

tutujiars. 

5 

19. The method of daim 18. wherein the perforated, tubulars that are radially 
expanded into intimate contact with the second subterranean zone compress the 
second subterranean zone. 

10 20. The method of daim 16» further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subtenranean 
zone. ' 

21. The method of daim 18, further comprising vibrating the second subterranean 
1 5 zone to dean the radial passages of the perforated tubulars that are radially expanded 

into intimate contact with the second subterranean zone. 

22. The method of daim 18, further comprising appl^ an impulsive load to the 
perforated tubulars that are radialty expanded into intimate contad with the second 

20 subterranean zone to increase the rate of recovery of hydrocart)ons from ttie second 
subterranean 2K)ne. 

23. A nrathod of extracting materials from a produdng subterranean zone in a 
wellbore, at least a portion of the wellbore induding a casing, comprising; 

25 positioning one or mpre sdid tubulars within the welltiore; 

positioning one or more perforated tubulars within the wellbore each induding 
one or more reKfial passages, the perforated tubulars traversing the produdng 
subterranean zone; 

radially expanding at least one of the sdid tubulars and ttie perforated tubulars 
30 wittiin the wellbore; 

radially expanding at least one of the perforated tutnjlars into intimate contact 
with the produdng subterranean zone; 

fluididy coupling the solkl tubulars with the casing; 

fluidldy coupling ttie perforated tubulars witti ttie solid tubulars; 
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flukfidy isolating the producing subterranean zone from at least one other 
subterranean zone within the weIlt>ore; and 

fluididy coupling at least one of the perforated tubulars with the producing 
sid)terranean zone. 

5 

24. The method of daim 23, wherein the peiforated tubulars that are radiatiy 
expanded into intimate contact with the producing subterranean zone compress the 
producing subtenranean zone. 

10 25. The method of daim 23, further comprising vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocart>ons from the producing 
subterranean zone. 

26. The method of daim 23, further oomprising vitMating the produdng. 
15 subtenanean sme to dean the radial passages of the perforated tubulars that are 

• ■ * 

radially expanded into intimate contact with the produdng subtenranean zone. 

27. The method of daim 23, further comprising applying an impulsive load to the 
perforated tiAulars that are radially expanded into intimate contact with the producing 

20 subterranean zone to increase the rate of recovery of hydrocart>ons from the produdng 
subtenanean zone. 

28. A system for isolating a first subterranean zone from a second subterranean 
zone in a weilbore, comprising: 

25 means for positioning one or nrme solid tubulars ^in the wellbore, the solid 

tubulars traversing the first subterranean zone; 

means for positioning one or more .perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tutuilars traversing the second 
subterranean zme; 

30 means for radially expanding at leaet one of the solid tubulars and perforated 

tubulars within the welibore; 

means for radially expanding at least one of the perforated tubulars into Intimate 
contad with the seoorKi subterranean zone; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subtenanean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

5 29. The system of daim 28, wherein the means for radially ei^nding at least one 
of the perforated tubulars into intimate contact with the second subterrar^ean zone, 
comprises mearis for compressing the second subterranean zone. 

30. The system of daim 28, further comprising means for vibrating the second 
10 subterranean zone to increase the rate of recovery of hydrocart)ons from the second 

subterranean zone. 

31. The system of daim 28, further comprising means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 

1 5 radiatly expanded into intimate contad with the second subterranean zone. 

32. The system of daim 28, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
second subterranean zone to increase the rate of recovery of hydrocarbons from the 

20 second subterranean 2fiDne. 

33. A system for extracting materials from a produdng subterranean zone in a 
wellbore, at least a portion of the wellbofe including a casing, comprising; 

means for positioning one or more sdid tubulars within the wellbore; 
25 means for positioning one or more perforated tubulars within the wellbore each 

induding one or more radial openings, the perforated tubulars traversing the produdng 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
30 means for radially expanding at least one of the perforated tutuilars Into intimate 

contad with the produdng subterranean zone; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 

90 



other subterranean zone within the weHbore; and 

means for fluidiciy coupling at least one of the perforated tubulars witti the 
. producing subterranean zone. 

S 34. The system of daim 33, vvherein the means for radially expanding at least one 
of the perforated tubiriars into intimate contact with the producing subterranean zom 
comprises means for compressing the producing subterranean zone. 

35. . The system of daim 33, further comprteing means for vibrating the produdng 
1 0 • subterranean zone to increase the rate of recovery of hydrocartxxis from the prbdudrtg 

subterranean zone. 

m 

t 

36. The system of daim 33, further comprising means for vibrating the produdng 
subterranran zor>e to dean the radial passages of the perforated tubulars. that are 

1 5 radially expanded into intimate, contad with the produdng subterranean zone. 

37. The system of daim 33, further comprising means for applying an Impulsive 
load to the perforated tubulars that are radially expanded Into intimate contact with the 
producing subtenBnean zone to increase the rate of recovery of hydrocarbons from the 

20 produdng subterranean zone. 

38. An apparatus, comprising: 

a zonal isotetion assembly positioried within a welibore that traverses a 
subterranean fontiation and indudes a perforated w^lt>ore casing, comprising: 
25 one or more solid tobuter memt)ers, each solid tubuter member indudlng one or 

more external seals; 

one or more perforated tubular memt^ers coifpted to the solid tubular members; 

and 

a shoe coupled to the zonal isotetion assembly; 
30 . wherein at least one of the solid tubular members and the perforated tubular 
members are fbnmed by a radial expansion process perfonned within the welibore; and 

wherein at least cme of the perforated tubular members are radtelly expanded 
into Ultimate contact with the perfbrafed welibore casing. 
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39. The apparatus of daim 38, wherein the perforated tubular memt)ers that are 
radiaUy e)q)anded into intimate contact with the perforated casing compress the 
subterranean formation. 

5 40. A method of isolating a first subterranean zone from a second subterranean 

zone in a wellbore that includes a perforated casing that traverses the second 

subterranean zone, comprising: 

positioning one or more solid tubulars within the wetlbore. the solid tubulars 

traversing the first subterranean zone; 
10 positioning one or nnore perforated tubulars within the wellbore each including 

one or mors radial passages, the perforated tubulars traversing the second 

subterreviean zone; 

radially expanding at least one of the primary solid tubulars and perforated 

tubulars within the wellbore; 
15 radially expanding at least one of the perforated tubulars into intimate contact 

with Oie perforated casing; 

flukfidy coupling the perforated tubulars and the solU tubulars; and 

preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone within the wellbore external to the solid tubulars and perforated 

* 

20 tubulars. 

41. The method of daim 40, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the second 
subterranean zone. 

25 

42. The method of daim 40, fiirther comprisirig vibrating the second sutrtenanean 
zone to increase the rate of recovery of hydrocartxxis from the second subterranean 
zone. 

30 43. The method of daim 40, further comprising vibrating the second subtenanean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
Into intimate contact with the perforated casing. 

44. The method of daim 40, further comprising applying an impulsive load to the 
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perforated tubulars that are radially expanded Into intimate contact \ivith the perforated 
casing to increase the rate of recovery of hydrocart)ons from the second subterranean 
zone. 

5 45. A method of extracting materiais from a producing subterranean zone in a 
weUbore, at least a portion of the wenbore including a casing and a perforated casing 
that traverses the producing subterranean zorie, comprising; 

positioning one or more solid tubulars within the welUxm; 
positioning one or nwe perforated tubulars within the welibore each including 
10 one or mora radial passages, the peifbrated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tutHJiars 
within the wisllbore; 

radially expanding at least one of the perforated tubulars into intimate contact . 
15 witti the perforated casing; 

fluidldy coupling the solid tubulars with the casing; 
fluidldy coupling the perforated tubulars wiUi the solid tubulars; 
fluididy isolating the producing subterranean zone from at least one other 
subterranean zone within the welibore; and 
20 fluididy coupling at least one of tiie perforated tubulars with the producing 

subterranean zone. 

46. The method of claim 45, wherein the perforated tubi^rs ttiat are radially 
expanded into intimate contact with the perforated casing compress the produdng 

25 subterranean zone. 

47. The method of daim 45, further comprising vibrating the produdng . 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subteiranean zone. 

30 

48. The method of daim 45, further comprising vibrating ttie produdng 
subterranean zone to dean the radial passages of flie perforated tubulars that are . 
radially expanded into intimate contact with the perforated casing. 
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48. The method of daim 45, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrocartx)ns from the producing 
subterranean zone. 

5 

50. A system for isolating a first subtenranean zone from a second subterranean 
zone in a wellbore that includes a perforate casing that traverses the second 
subterranean zohOt comprising: 

means for positioning one or nxm solid tubulars within the wellbore, the solid 
10 • tubuiars traverstrtg the first subtenanean zone; 

means for positionirig one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
1 5 tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; and 
mearis for preventing the passage of fluids from the first subterranean zone to 
20 the second subtenanean zone within the wellbore external to the solid tubulars and 
perforated tubulars. , 

51. The system of daim 50, wherein the means for radially expanding at least one 
of the perforated tubulars Into Intimate contact with the perforated casing comprises 

25 nneans for compressing the second subterranean zone. 

52. The system of daim 50, further comprisirfg means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subtenranean zone. 

30 

» 

53. The system of daim SO. further comprising means for vibrating the second 
sutiterranean zoob to dean the radial passages of the perforated tubulars that are 
radially e)q>ar!ded Into intimate contad with the perforated casing. 

■ 
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54. The system of daim SO, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded Into intimate contact with the 
perfected casing to increase the rate of recovery of hydrocart)ons from the second 
subterranean zone. 

55. A system for extracting materials frorn a producing subterranean zone iri a 
wellbore, at least a portion of the wetlbore including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

means ffor portioning one or nme solid tubulars within the wellbore; 
1 0 means fbr positioning one or more perforated tubulars within the wellbore each 

including onBpr more radial c^nings, the perforated tubulars traversing the producing 
subterranean zone; ' 

means for radially expanding at least one of the solid tubulare and the 
perforated tubulars within the welltxm; 
15 means for radially expanding at least one of the perforated tubulars into intimate 

contact with the perforated casing; 

means for fluidldy coupling the solid tulnilars with the casing; 
means fbr fkiidldy oou()ling the perforated tubulars with the solid tubulars; 
means fbr fluididy Isolating the producing subterranean zone from at least one 
20 other subterranean zone within the wellbore; and 

means fbr fluididy coupling at least one of the perforated tubulars with the 
produdng sidrterranean zone. 

56. The system of daim 55, wherejn the means for radially expanding at least one 
25 of the perforated tubulars into intbrate contact with the perforated casing comprises 

means fbr compressing the produdng subterranean zone. 

57. The system of daim 55, further coiTiprising means for. vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocart)on8 from the produdng 

30 subterranean zone. 

ft 

* 

58. The system of daim 55, further cornprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tut>ulars that are 

■ 

raidially expanded into intimate cbntad with the perforated casing. 



59. The system of. daim 55, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded Into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocart)ons from the producing 

5 subterranean zone. 

60. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubuiarmembers, each soUd tubular member including one or 

10 more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular merht>ers; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
15 members; aruJ 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fonned by a radial expansion process pertbnmed within the wellbore; and 
wherein the perforated tubular liners are formed by a radial expansion process 
20 performed within the weiibors. 

V 

61. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubulars 

* 

25 traversing the first subterranean zofie; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore^ the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tulnilars and perforated tubulars 
30 within the wellbore; 

fiuididy obupiing the perforated tubulars and the primary solid tubulars; 

preventing the passagei of fluids from the first subteirarmn zone to the second 
subterranean zone within the wellbore external to the prnnary solid tubulars aruJ 
perforated tubulars; 
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positioning one or more perforated tulHJtar liners vyittiin the interior of one or 
more of the perforated tubuiars; and 

radially expanding and plastically defonming the perforated tubular liners within 
the interior of one or more of the perforated tubuiars. . . 

5 

62. A method of extracting materials fixmi a produdng subterranean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 

portioning one or more solid tubuiars within the wellbore; 

positioning one or more perforated tubulare each Induding one or more radial 
10 passages within the wellbore, the perforated tubulare traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tutujlars and the perforated tubulare 
v^in the wellbora; 

» 

fluididy coupling the solid tubuiars with the casing; 
1 5 fluididy coupling the perforated tubulare with the solid tubulare; 

fluididy isolatirig the produdng subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of tiie perforated tubulare with the produdng 
subterranean zone; 

20 positioning one or more perforated tubular linere within the interior of one or 

more of the perforated tubulare; and 

radiaily expanding and plastically defom^ng the perforated tubular linere within 
the Interior of one or more of the perforated tubulare. 

25 63. A system for isolating a firet subterranean zone from a second subterrar^an 
zone in a wellbore. oompriaing: 

means for positioning one or more solid tubulare within the wellbore, the solid 
tubulare traversing the first subterranean zone; 

means for positioning one or more, perfbiated tubulare each induding one or 
30 more radial passages within the welbore. the perforated tubulare traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulare and perforated 
tubulare within the wellbore; 

means for fluididy coupling the perforated tubulare and the solid tubulare; 
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means for preventing the passage of flukte from the first subterranean zone to 
the second subterranean zone within the wellbore external to the prinnary solid tubulars 
and perforated tubulars; 

nraans for positioning one or more perforated tubular liners within the interior of 
5 one or more of the perforated tubulars; and 

means for rad^liy expanding and plastically defomiing the perforated tubular 
liners within the interior (tf one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subterranean zone in a 
10 * welitx)re» at least a portion of the wellbore induding a casing, comprising; 

means for positioning one or more solid tubulars within the wellt>ore; 
means for positioning one or mora perforated tubulars each including one or 
more radial passages witNn the wellbore, the perforated tubulars traversing the 
produdng subterranean zone; 
15 means for radially expanding at least one of the soiid tubulars and the 

perforated tubulars within the weilbore; 

means for fluidicty coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluididy isolating the produdng subterranean zone from at least one 
20 other subten^nean zone within the wellbore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
produdng subtenranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
25 means for radially expanding and plastically defonming the perforated tubular 

liners within the interior of one or more of the perforated tubulars. 

65. An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or more solid tubular members, each solid tubular member Induding one or 

nrwre exterruil seals; 

two or more perforated tubular members each induding radial passages 
coupled to the solid tubular members; and 

one or more one-way valves for oontrollably fluididy coupling the perforated 
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tubular members; and 

a shoe coupled to the zonal isolation assembly; . 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfonned within the welibore. 

5 

66. A method of isolatirtg a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a welibore, comprising: 

positioning one or more solid tubulars within the welibore, the solid tubulars 
traversing the first sutyteitanean zone; 
10 positioning two or more perforated tubulars each Including one or more radial 

passages within the welibore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perftxated tubulars 
withBi the welibore; 

1 5 fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the welibore external to the primary solid tubulars and 
perforated tubulars; and 

preventlrig fluids from passing from one of the produdhg zones that has not 
20 been depleted to one of the producing zories that has been depleted. 

67. A method of extracting matmals from a welibore having a plurality of produdng 
subterranean zones, at least a portion of the welibore including a casing, comprising; 

positioning one or more solid tubulars within the welibore; 
25 positioning two or more perforated tubulars each iriduding one or more radial 

passages within ttie welibore, the perforated tubulars traversirig the producing 
subterranean zones; 

radially expanding at least one of the solid tubulars and the perflated tubulars 
within the weHbore; 
30 fluididy ooup&ng the soTid tubulars with the casing; 

fluididy coupling the perforated tutHilars with the solid tubulars; 

fluididy isoldting the produdng subterranean zone from at least one (rther 
subtonranean zone within the welibore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
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subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
t>een depleted to one of the producing zones that has been depleted. 

5 68. A system for isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a weilbore, comprising: 

means for positioning one or more solid tubulars within the weilt)ore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
10 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and tiie solid tubulars; 
15 means for preventing the passage of fluids from the first subten^nean zone to 

the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
20 means for preventing fluids from passing from one of ti>e produdng zones that 

has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting materials from a plurality of producing subterranean 
zones in a welibore, at least a portion of ttie wellbore iriduding a casing, comprising; 
25 means for positioning, one or more solid tubulars within the weiitxxe; 

means for posiUcming one or more perforated tubulars each including one or 
nxMre radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zones; 

means for radialiy expanding at least one of the solid tubulars and the 
30 perforated tubulars within the weObora; 

means for fluididy coi4>ling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
other subterranean zone within the wellbore; 
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means for fluididy coupling at least one of the perforated tubulars wtth the 
producing subtenBnean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
S means for preventing fluids firohi passing from one of the producing zones that 

has not been depleted to one of the producing rones that has been depleted. . 

70. An apparatus for extracting geothennal energy from a subterranean formation 
containing a source of geothermal energy, comprising: 

10 a zonal isolation assembly positioned within the subterranean fonfnation, 

comprising: 

one or more solid tubular members, each solid tubular member including one or 
more external seals; 

one or more perforated tubular members each indudirig radial passages 
1 5 coupled to the solid tubular members; and 

one or more perforated tubular liners each Including one or more radial 
passages coupled to the interior surfaces of one or more of the perlbrated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

* 

members are formed by a radial expansion process performed within the wellbore. 

71. A method of isolating a first subterranean zone from a second subtenanean 

» 

zone including a source of geothermal energy in a weUbore, comprising: 
25 positionirtg one or more solid tubulars within the wellbore, the solid tubulars 

traversing ttie first subterranean zone; 

positioning one or more perforated tubulars each inducing one or more radial 
passages within the wellbore, th^ perforated tubulars traversing tt)e second 
subterranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the wellbore external to the primary solid tubulars and 
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perforated tubulars; and 

positioning one or more perforated tut)ular liners within the interfor of one or 
more of the perforated tubulars; and 

radially expanding and plastically defornring the perforated tulHJiar liners within 
5 the interior of one or nrK)re of the perforated tubulars. 

a * 

* • 

7Z A nnethod of extracting gec^emriai energy from a subtenranean geotfvermai 
zone m a welibore. at least a portion of the wellbore including a casing, comprising: 
positioning one or more solid tubulars within the wellbore; 
10 . positioning one or more perforated tubulars each including me or more radial 
passages within the wellbore, the perforated tubulars traversing the subterranean 
geothermal zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
15 fluididy coupling the solid tubulars with ttie casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the subterranean geothemnal zone from at least one other 
subterranean zone within the wellbore; and 

fluididy coupling at least one of the perforated tubulars with the subterranean 
20 geothermal 2or)e. 

73. A system for isdating a first subterranean zone from a second geothermal 
subterranean zone in a wellbore. comprising: 

means for positioning one or ntore sdid tubulars within the wellbore, the sdid 
2S tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each induding one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
geothemnal subtenranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
30 tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars arid the sdid tubulars; and 

means for preventing the passage of fluids from the first subterranean zone to 
the second geothjsmnal subterranean zone within the welltK)rB> external to the primary 
soUd tubulars and perforated tubulara. 
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74. A system for extracting geothermal energy from a subterranean geothermal 
zone in a wellt>ore, at least a portion of ,the wellt>ore inducUng a casing, comprising; 

5 nfieans for p(»itk>ning one or nxKe solid tubulars within the 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
subterranean geothermal zone; 

means for radially expanding at least one cX the solid tubulars and the 
1 6 perforated tubulars within the wellbore; 

iraans for fluklicly coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the subterranean geothemnal zone from at least one 
other subterranean zone within the wellbore; and 

m 

15 means for fluididy coupling at least one of the perforated tubulars with the 

subterranean geothermal zone* 

75. An apparatus, comprising: 

W 

a zonatlsolation assembly comprising: 
20 one or mord solid tubular members, each solid tubular member induding one or 

. more external seals; 

one or more perforated tubular members each Induding one or mom radial 

passages coupled to the solid tubular members; and 

a shoe coupled to the zonal Isolation assembly; 
25 wherein at least one of the .sdid tubular members and the perforated tubular 

members are formed t>y a radial expansion process performed within the wellbore; and 

wherein the radial passage of at least one of the perforated tulsular membere 
are deaned by further radial expansion of the perforated tubular members within the 
wellbore. 

30 

76. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the sdid tubulare 
traversing the firet subterranean zone; 
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positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the second 
subtenanean zone; 

radially expanding at least one of the prirnary solid tubulars and perforated 
5 tubulars within the weilbore; 

fluididy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the fbst subterranean zone to the second 
sut>tsrrahean zone within the weilbore external to the solid tubulars and perforated 
tubulars; and 

1 0 cleaning materials from the radial passages of at least one of the perforated 

tubulars by further radial e)4>ansiOT of the perforated tubiriars within the weilbore. 

77. A method of extracting materials from a produdng subterranean zone in a 
weilbore, at least a portion of the weilbore including a casing, comprising; 

1 5 positioning one or more solid tubulars within the weilbore; 

positioning one or more perforated tubulars within the weilbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the weilbore; 

fluididy coupling the solid tubulars with the casing; . 
fluidicly coupling the perforated tubulars with the sdid tubulars; 
fluididy isolating the prodiK:ing subterranean zone from at least one other 
sutrterranean zone within the welibors; 
25 fluididy coupling at least one of the perforated tubulars with the produdng 

subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tutHilars; and 

deaning materials fifom the radial pass^ies of at least one of the perforated 
30 tubulars by further radial expansion of the perforated tubulars within the wellt>ore. 

78. A system for isolating a first subterranean zone from a second subterranean 
zone in a weilbore, comprising: 
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means fa petitioning one or more solid tubulars within the wellbore, the solid 
« tutHilars traversing the first sutrterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages^ the perforated tubulars traversing the seoorxl 
5 subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars wttMn the weUbore; 

means for fluidiciy coupling the perforated tubulars and the solid tubulars; 
means for preventhg the passage of fluids from the first subterranean zone to 
10 the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; and 

means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars wittiin the 
weUbore. 

15 

79. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
means for posWorAtg one or more solid tubulars within the wellbore: 
means for positioning one or more perforated tubulars within the wellbore each 
20 Including one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

mems for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the weUkx)rB; 

means for fluidiciy coupling the solid tubulars with ttie casing; 
25 means for fluldldy coupling the perforated tubulars virith the soDd tubulars; 

means for fluididy isolating the producing subterranean zone from at least one 
other subterranean zone witttin ttie wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; and 
30 means for cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubuters within the wellt>ore. 
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